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British troops near Ovillers 
wearing Phenate-Hexamine gas 
helmets (page 39) fire into a 
German communication trench 
in July 1916 during the Somme 
Campaign. They are armed with 
a Vickers .303in MG (page 18) 


World War I's bloody stalemate of trench warfare was due in 
part to the military tacticians’ ignorance of the lessons 
learned in the American Civil War: that strong defensive 
positions, held by well trained and disciplined troops armed 
with modern weapons, cannot be taken by massed frontal 
attacks by infantry without the most appalling losses. One 
means of solving this problem led to the ‘invention’ of the 
tank. This in turn showed the great possibilities of weapon 
mobility. If field artillery and howitzers could be mobile in 
the way that tanks were, an army would have a much- 
improved ease of movement. As the first tanks wheezed and 
clattered their noisy, smoky way across No-Man’s Land in 
1916, the field artillery that supported them had to be drawn 
into position in the way that it had been at Waterloo, Teams 
of horses had to haul guns and limbers over shell-torn 
ground, then man-handle them into position by other teams 
of sweating soldiers. This all took time, time enough for the 
targets of the guns to move, for unless done under cover of 
darkness it was impossible to bring artillery up without it 
being spotted. And if the target had moved, so the guns would 
have to be moved. But self-propelled (SP) guns were not 
truly a development from-World War | armor, The realization 
that mobile guns would solve many of these problems came 
slowly, but inexorably. Apart from a few feeble attempts by 
the French with their renowned ‘75’, the only moderately 
successful SP guns of World War | vintage were 6Opdrs 
installed on tank chassis. And even this step forward was 
halting—it was no more than a means of getting the gun 


into position. Once there, the luckless soldiery had to man 
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Power, accuracy, range, reliability— 
all the secrets of success for a 
fine all-British self-propelled 
105mm quick-firing gun 


most successful SPGs of its time. But development of SP 
guns is a subject on its own. This short comment to SPG 
development leads to a discussion of a recent weapon, the 
highly successful and very efficient Abbot SPG—a 105mm 
field gun on the well-tried and proven ۸۴۷۸32 chassis. 

Weapon design is a fascinating exercise in measure and 
counter-measure, the objective being a more efficient piece 
of equipment than before and one that has countered all the 
newest defenses of its probable adversaries, On the drawing 
board, these weapons will be considered by their designers 
to be world-beaters. Theoretically the new brainchild will 
better all its contemporaries, have a longer range, perform 
more reliably, give fewer stoppages, than anything before. 
All this while the sole evidence of its existence has been 
lines on a drawingboard and hopes in the designer's heart. 
But have the design approved, construct a prototype, pass 
the prototype to the soldier who will have to fight with it. 
Let him thrash it unmercifully in all weather conditions, all 
types of terrain. Then sit back and wait for his opinions. If, 
after ‘the treatment’ by the soldier in the field, the new 
weapon is still good, and if the epithet ‘a bloody good bit of 
kit’ is volunteered, you have a winner. And this phrase, first 
published in ‘Vickers News’, was used by a sergeant of ‘O’ 
Battery, 2nd Field Regiment, Royal Artillery, to describe the 
FV433 105mm Abbot Self-Propelled Gun, built by Vickers 
Ltd. Major Mike Fleetwood, the sergeant's battery com- 
mander, also had a comment, not so blunt, but just as 
commendatory : ‘A very accurate and efficient gun’. 

In 1950, plans called for a truly British designed and 
manufactured weapon to replace the ہام25‎ Fighting 


> Top elevation. In its 
support role, Abbot's 105mm 
points skywards. 

٦ Heading for the drink. But 
not with flotation screen, 

so shallows only. Note the 
driver's position, well-set 

for a dousing if abow-wave 
is formed on entry. 


the end of World War |, the French, great‏ ؟ 
y innovators that they are, managed to produce a few‏ 
erected on chassis designed to carry them.‏ 
T plans were in hand, but the Armistice putan‏ 
d to all such military development.‏ 

= Between the World Wars, some development work was 
done on SP guns, but it was the expansion of the German 
` armed forces and their leaders’ realization that SP guns 
really had a future in the forthcoming era of blitzkreig 
warfare that led to efficient SPG design. Even then, it had 
not been realized (nor had it been understood) that mount- 
ing a gun on a tracked chassis was not enough. Well-trained 
and disciplined forces can lie low while AFVs approach and, 
using the poor immediate visibility of tank-type vehicles, 
knock them out with grenades or the more potent AT guns 
and missiles. If an SP gun has to engage attacking troops by 
using its tracks, the time-lag may be fatal. Elevation and 
traverse are essential requirements in SP guns. It was one 
thing to have mobile guns of large calibre capable of hitting 
hard, and able to oppose armor; but without the ability to 
traverse, preferably in 360°, they would be highly vulnerable 
from attack by AT weapons from the flanks. 

Britain in 1940 was beginning to realize that if invasion 
came (and in those days it was not ‘if’ but ‘when’) not only 
her manpower but her armor would have to be highly mobile. 
The fact that Britain's armor lay on the beaches of Dunkirk 
and among the wreckage of Calais, gave the opportunity— 
if time would allow—to develop properly mobile SPGs 
which would be able to cope with the Panzers. One propo- 
sition was the ‘Firefly’, an ungainly looking armored car 
bearing a 6pdr. This did not go into service, The Deacon was 
another 6pdr-mounted AFV, this time the gun being placed 
on a Thorneycroft chassis in a squared-up turret : there were 
others, But these attempts to solve the SP gun problem were 
wheeled vehicles, a legacy of the pre-tank days when 
tracked machines presented production problems. A number 
of SP guns were given surprisingly ecclesiastical names such 
as Sexton and Bishop. These were tracked vehicles mounting 
the famous 25pdr (88mm) gun, the Sexton being one of the 


ABBOT OF 105mm SPG 14 Final drive gears 23 Hull batteries 


15 Final drive sprocket 24 Torsion bar anchorage 

1 105mm QF gun 7 Flotation screen 16 Accelerator pedal 25 Guide roller 
2 Muzzle recoil brake 8 Headlights (1 pri/r) 17 Gear lever 26 Shock absorber 
3 Air inlet louvres 9 Steering unit oil tank 18 Steering lever 27 Axle arm 
4 Firewire support frame 10 Steering unit 19 /nstrument panel 28 Bump stop 
5 Lifting ‘eye’ 11 Fuelpipes 20 Gear-box 29 Road wheels 
6 Flotation screen storage 12 Brake operating levers 21 Engine support frame 30 Gunelevator 

bracket 13 Half-shaft 22 Fuel tank 31 Turret batteries 
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52 Cooling fans (2) 

53 Fume extractor 

54 Driver's access hatch 

49 Gun cradle 55 Second-stage 

50 Smoke discharger (each air-cleaner element 
side) (lifted from unit) 

51 Oilfilers 


46 Dial-sight mounting 
47 Telescopic sight 
48 Dialsight 


ABBOT DATA 


Crew No. 1, layer, loader, driver 

Weight laden 17.4 tons (17,527kg) 

Weight unladen 14.5 tons (14.878kg) 

Ground pressure 12.3/b/sq in (0.856kg/sq cm) 

Length (inc gun) 18ft 11in (5.77m) 

Height 8ft 94in (2.68m) 

Width 8ft 9in (2.67m) 

Track width 7ft 1 $in (343mm) 

Ground clearance 1ft 0276 (317mm) 

Engine Rolls-Royce K60 MK 4G multi-fuel in-line, 6-cylinder, 
vertically opposed piston two-stroke compression-ignition giving 
240bhp at 3,750rpm 

Fuel 85 gallons (386 litres) 

Fuel type Diesel, gas turbine, MT80 petrol, or a mixture of 
these fuels 

Armor: 

Hull Side/nose 0.47in (12mm) 

Bottom 0.23in (6mm) 

Top/rear 0.39in (10mm) 

Turret Front/Sides .39in (10mm) 

Top.47in (12mm) 

Rear .39in (10mm) 

Armament OF 105mm 13A1 
7.62mm Bren L4A4, on No. 4, Mk1 mount 

Performance Max speed on level road 30mph (48kh) 

In water 3 knots 

Maximum gradient 30 deg 
Abbot ammunition 
HE (High Explosive) Weight 35/0 6 oz (16.05kg) 

Fused percussion Direct Action 

(FPDA), Air burst time; mechanical or proximity (CVT) 

Smoke, base-ejection, fused time 
mechanical target indicating, fuzed timer mechanical direct action, 
or CVT (12 rounds carried) 

Illuminating, fused time mechanical 

HESH (High Explosive Squash Head) 

SH (Squash Head—practice) 

The cartridge system has eight different charges, based on two 
separate cartridges: super-charge, and the normal cartridge containing 
charges 1 to 5. Additionally sub-zone charges A and B are available, 
fired from a normal cartridge case emptied of its original charge bags. 

The gun is loaded with two elements, the projectile and the cartridge. 
The projectile is pushed home by an electrically operated rammer; 
the cartridge is put in by hand. The cartridges are brass-based, with 


Ê electrically fired primers. 


41 Traverse controller 

42 Smoke-discharge firing 
box 

43 Hatch cover 

44 Commander's 
periscopes 

45 105mm ammunition 
stowage round fighting 
compartment 


32 Layer's seat 

33 Hand-traverse wheel 
34 Rammer 

35 MG ammunition 

36 Turretring 

37 Commander's seat 
38 Commander's radio 
39 Filter housing 

40 Loading door 


flotation, a collapsible screen is carried permanently, and 
when erected it allows the Abbot to travel through the 
water, using its tracks to achieve a speed of about 3 knots. 

The four crew members have a comfortable ride, with 
little engine noise, and a fair amount of room to avoid cramp. 
And they are safe from shell splinters, mines, small arms fire 
and nuclear fall-out. A single wide-angle periscope fitted 
with wipers allows the driver to maneuver while the hatches 
are down, but for roadwork the "head out’ position gives 
fresh air and good visibility. But when entering the water 
care must be taken, for the low, forward-sited driver's 
position can be flooded if any sort of a bow wave is pro- 
duced. Entry for the driver is through one of two hatches, 
one either side, For the commander there is a fully rotating 
cupola, fitted with three fixed periscopes, He also has an 
over-riding control for the power-operated turret. A large 
hatch at the rear allows access for commander, loader and 
layer; it also serves as the entry port for replenishment of the 
ammunition for the 105mm gun and LMG. Should the 
Abbot enter areas where the air is polluted by gas or radio- 
active contamination, the interior can be sealed by raising 


œ Abbot on the Alberta 
skyline. 

1 With turret reversed 
Abbot prepares for 

a quick getaway. 

2 Full-frontal Abbot 
clearly showing the 
infra-red lamps. 

3 Abbot with 

105mm shackled 
down in order 
toavoid 

damage while 
moving 6 new 

map reference. 
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Research and Development Establishment took two years 
to come up with the Abbot, It was the first British, fully 
developed SP gun and was by far the very best of its kind in 
the world as soon as it went into service with the British 
Army. A dozen prototypes were built in 1961. Six were 
powered by a Rolls-Royce B81 engine, while the other 
half-dozen were fitted with the Rolls-Royce K60 Multi-fuel 
engine. This was to become the standard power-plant of 


A thoroughbred in its lineage, the Abbot SPG comes from 
the stable that has produced winners of all shapes and sizes 
and whose pedigrees go back to World War | and beyond. 
It provides close support for infantry and armored forma- 
tions, 

The Abbot chassis is the ubiquitous FV432. Gross BHP of 
the engine is 240 at 3,750rpm. Fuel variation is a feature of 
the engine's adaptability, Basically it uses two-stroke diesel 
but will operate happily on diesel oil, aviation paraffin, JP4 
petroleum and ۱۸۲8۵ petrol. Depending on the fuel avail- 
able, adjustments can be made to a device on the injection 
pump; and an automatic advance/retard system has been 
under development. Ignition is by compression. The fuel 
tanks hold 85 gallons (386 litres) giving a range of about 
30 miles (480 km). Five gallons (22.7 litres) of lubricating 
oil are carried. The drive is transferred from the Rolls-Royce 
۴60 to an Allison TX200 six-speed automatic gear-box. 
This enables the driver to change down while keeping his 
foot on the accelerator. The gear-box will also change down 
automatically. 

Suspension is torsion-bar, five units per side. There are 
shock absorbers on the front and rear units, and the five 
pairs of 24in (60cm) wheels are rubber-tyred. Abbot's 
tracks are manufactured from manganese steel, with case- 
hardened steel pins and rubber pads. It can cross 6ft 06 
(2.1m) trenches and scale gradients of 30°. Obstacles 2ft 
(60cm) high can be taken in its stride, while the maximum 
estimated paced on the level is 30mph (48kph). For 


Two of the four sets of headlamps are infra-red; each 
mudguard has both a visible light and an infra-red lamp. At 
the rear of the hull there are indicator and stop lights. There 
is also provision for a spot-light on the top of the turret. 

The specially developed 105mm gun is the heart of the 
Abbot. It was the first British gun designed specifically for 
a self-propelled AFV and both the gun and ammunition are 
produced at the Royal Ordnance Factory at Nottingham, 
while the calibre was selected after protracted consideration 
and deliberation of projectile weight, lethality and range. 
The barrel has a distinctive fume extractor and a semi- 
automatic sliding breech. In its power-operated turret, the 


the internal air-pressure and by an air-filtration unit. Abbot 
can also carry four days’ food and water which are a 
comfort in periods where it is unwise to leave the vehicle. 

A 24-volt DC electrical system is installed in Abbot, Two 
sets of 100amp/hours batteries are carried, one in the hull 
to supply the lights and for engine starting; the other, 
situated under the commander's position, is used to operate 
the radio. If temperatures are well down in the freezing zone, 
the two sets of batteries can be paralleled. The batteries are 
charged by a pair of oil-cooled alternators driven by the 
engine. Above 700rpm the batteries are being charged, 
controlled by voltage regulation 


tant ےت‎ 


service units, The Abbot is, unhappily, 
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Thus the tendency’ to up-gun support /s is confirmed, 
Typical of current weapons are the | 09- 55mm $P 
howitzer, and the M107 175mm SPG. The M109, in use by 
the British Army, is now being superseded by the SP70. 
This 155mm SPG has been designed to take the place of the 
Abbot and the M109 in close support and standard artillery 
functions. Itis a weapon that out-shoots the Abbot's 105mm 
considerably. The shell is three times as heavy as the 105mm 
and its range is double. These factors, coupled with the 
ability to put a number of rounds on target within the first 
15 seconds of going into action, put the SP70 (as was the 
Abbot when put into service) in the forefront of SPG 
weaponry. 


Len Cacutt 


Acknowledgements and thanks to the Ministry of 
Defence and particularly Tombs’s Troop, 143rd Field 
Regiment, Royal Artillery, for their clase cooperation 
inthe production of this feature. 
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1970s that almost any fe‏ 
the time itis in production in suffi‏ 


puter and displayed on the console. Each FAC unit can 
operate three batteries of eight guns each. This gives a 
weight of fire of four tons of shells per minute. 

During battle group exercises on the immense prairie 


ranges at Suffield, Alberta, Canada, an enthusiastic sergeant — 
t this rule. Fine weapon fra iti 5 
RA, pointed out to me a water-tower miles away on a ۸ 


of 'Tomb's Troop’, 143 Field Battery, 49th Field Regiment 


small rise. ‘We would knock that out first time’ he said. 
FACE would be programmed with the Abbot's exact 
position and the exact map reference of the water-tower; 
then the shell characteristics and charge weights, plus wind 
data would follow. The result, seconds later, would be 
Abbot's 105mm gun firing—and the destruction of the 
target. 

The comparatively high price of the Abbot SP gun led 
Vickers Ltd to investigate the possibility of producing a 
model with all the main features but omitting the ‘luxury’ 
items, which are described officially as ‘optional extras’. 
The external effect was to clean up the outside of the Abbot, 
but the major change was to the engine, which was to be a 
Rolls-Royce K60G/1 running on diesel only. Other differ- 
ences between the Abbot and the Value Engineered Abbot 
were a single set of 24-volt DC batteries, no rubber pads in 
the manganese steel tracks, the smoke dischargers were not 


US Army 


passes through the ruined Ruhr city of Gelsenkirchen (NE of Essen), 10 April 1945, a week before the battle's end. 


RUHR POCKET 1945 


A Field Marshal's suicide underlines the collapse of 
Army Group B. And the heart of Germany was laid bare 


insisting that to get the Ruhr meant stopping everything else. 

Eisenhower replied that no one was more anxious than 
he to reach the Ruhr quickly and on 22 September told his 
senior commanders: ‘The envelopment of the Ruhr from the 
north by 21st Army Group supported by First US Army is the 
main effort of the present phase of operations.’ A great air- 
borne operation, ‘Market Garden’, was to turn the German 
right flank and put Montgomery's 21st Army Group on the 
Lower Rhine north of the Ruhr. But the prospect of victory, 
so bright in September, was dimmed by a series of setbacks : 
the airborne failure at Arnhem, the delay in opening the port 
of Antwerp, the winter surprise of Hitler's Ardennes offen- 
sive and the long, hard slogging Battle of the Reichswald to 
turn the German right flank, Thus not until March 1945, were 
the Allies ready to attack through the Rhineland, force the 
Rhine and encircle the Ruhr. 

Montgomery's right wing, Ninth US Army, drove forward 
50 miles and by 5 March held the west bank of the Rhine 
from Moers to Dusseldorf; by 6 March the left of General 
Omar N. Bradley's 12th Army Group, First US Army, had 
advanced to Euskirchen and Cologne. On 7 March its tanks 
boldly seized the Ludendorff railway bridge at Remagen and 
Bradley unhesitatingly pushed four divisions across the 
Rhine. The rapid build-up of this 15-mile bridgehead along 


‘Undertake operations aimed at the heart of Germany...” 
read the Combined Chiefs of Staff's 12 February 1944 
directive to General Dwight D. Eisenhower before the 
invasion of Europe. The planners at Supreme Headquarters 
Allied Expeditionary Force (SHAEF) saw their ultimate target 
as the Ruhr, the world’s largest single industrial complex, 
built on top of its second largest coalfield, the engine-room 
and fuel store of the German war machine. SHAEF's 
planners argued that the Ruhr was so vital to Germany that 
Hitler would have to commit his main forces in the West to 
defend it, thus enabling the Supreme Commander to perform 
his second mission ‘the destruction of Germany's armed 
forces.’ 

The original strategic plan called for the Allied armies to 
reach the German/Belgian frontier by ٥--330, that is 2 May 
1945, But the collapse of the German armies in France 
during the summer of 1944 and the floodtide of Allied 
advances bid fair to end the war itself months before that 
date. As early as 16 September 1944, Field-Marshal Sir 
Bernard L. Montgomery responded to Eisenhower's request 
for comment on future strategy: ‘| consider the best 
objective is the Ruhr.’ A few days later he begged Eisen- 
hower ‘to stop Patton's Third US Army from getting 
involved in battles away from the main line of attack’, 
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between the rivers Lippe and Sieg, Army Group B's sector. 
On the German right were two Corps from First Parachute 
Army of neighboring Army Group H which had been pushed 
south by Ninth US Army's advance and now came under 
Model's command, In the center were three Corps of Fifth 
Panzer Army. Army Group B'sleft was held by Fifteenth Army 
whose 66 Corps was holding in the north while 53 Corps 
had been pushed back to the river Sieg by attacks from 
Remagen. 

These three armies totalled 19 depleted divisions minus 
much heavy equipment lost in attempting to escape across 
the Rhine. In Army Group B there were only 65 tanks, of 
which 50 were fighting along the northern periphery of the 
Remagen bridgehead. Everything possible was done to 
make up shortages; replacements were found from dis- 
banded Vo/kssturm (Home Guard) units, artillery regiments, 
rear area and HQ staff but few men wanted to serve as 
untrained infantry in a doomed struggle. As Major General 
Kurt Wagener, Model's Chief of Staff, put it: ‘We had only 
a confused army of stragglers who, when gathered up, only 
slipped away again.’ The whole of the Ruhr was combed 
for weapons, those not actively engaged in the fighting were 
left nothing but pistols, For the coming Allied onslaught 
Model would deploy about a quarter of a million men, some 
untrained, some tough veterans. Also, already in the Ruhr, 
were about 100,000 anti-aircraft personnel, well-equipped 
with light and medium flak guns and plenty of ammunition. 
These, sited in a ground role, provided Model's main fire- 
power, 


Anticipated frontal assault 

The German army commanders read Allied intentions 
differently. Lieutenant General Gustav von Zangen, of 
Fifteenth Army, expected an attack eastwards against Army 
Group B's center and hoped that he could maintain contact 
long enough for Lieutenant General Fritz von Bayerlein’s 
Panzer Group to counter-attack from the north. Fifth Panzer 
Army's staff anticipated a frontal assault across the Rhine 
between Duisburg and Dusseldorf combined with a re- 
newed thrust across the Sieg river, in a pincer movement to 
cut off the SW quarter of the Ruhr. Agreeing with this 
appreciation, Model moved his battle HQ to Olpe, a road 
and rail center 35 miles east of Cologne and a dozen miles 
north of the Sieg. 

After the war, Kesselring criticised Model's deployment on 
the grounds that he sacrificed defense in depth and that his 
battle HO was too far to the left, which caused him to lose 
contact with his right wing. But neither Kesselring, Model, 
nor any German anticipated the boldness and scale of 
American strategy. 

The main attack south of the Ruhr was to be made by 
Major General ‘Lightning Joe’ Lawton Collins’ 7th Corps of 
First US Army; its 78th Infantry Division was to hold the 
Sieg river line while 1st Infantry Division protected the 
Corps’ north flank and 3rd Armored Division was given the 
task of deep penetration. On 25 March 1945 3rd Armored’s 
three combat commands, each strengthened by a battalion 
of infantry, broke out of the Remagen bridgehead heading 
for Altenkirchen 15 miles ahead through hilly wooded 
country. Once there the division would drive east to secure 
crossings over the river Dill, 20 miles south of Siegen. 

At 0400, under a brilliant half moon, four Task Forces 
moved through the tired infantry holding the forward 
positions. Within minutes they had drawn fire from alert 
German gunners and lost three tanks. One of the new M26 
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the Rhine's east bank transformed Allied strategy. Until the 
opportunity to exploit from Remagen, Eisenhower had 
apparently decided the long, acrimonious debate about a 
single thrust or broad front advance into Germany in 
Montgomery's favor. He told the Joint Chiefs of Staff in 
early February 1945 that he would cross the Rhine with 
maximum strength in the north without waiting to close the 
river barrier throughout its length, But the rapid expansion 
of the Remagen bridgehead and Lieutenant General George 
S, Patton's Third US Army's sudden Rhine crossing at 
Oppenheim on 22 March, made him reconsider. 

On 23 March Eisenhower watched Montgomery's forces 
cross the Rhine in a long-prepared combined operation 
whose weight seemed. to overrate German powers of 
resistance. ‘Ike’ concluded that Bradley was the better 
attacking and Montgomery the better defensive com- 
mander. He decided to transfer priority in the final offensive 
from Montgomery to Bradley, but as yet told no one of his 
decision. We know today that by the end of March 1945 
any well-supported, large-scale offensive mounted by the 
Allies anywhere along their entire front would have suc- 
ceeded, but the full extent of Germany's collapse was not 
known then; the Supreme Commander's decision cannot 
be judged purely from hindsight. 


Germany's irretrievable plight 

Germany's plight was irretrievable : in a massive offensive 
the Russians had shattered the eastern defenses and were 
bearing down on Berlin. The only chance in the West was 
retreat behind the Rhine but this Hitler specifically forbade 
with the order: ‘Stand fast. No heavy equipment to cross the 
Rhine.’ All that was needed, he assured his commanders, 
was two weeks to prepare the new jet-fighters to re- 
establish Luftwaffe supremacy and V3 ‘miracle weapons’ to 
win the war. The airforce Field Marshal Albert Kesselring, 
come from Italy to be C-in-C West, sarcastically told the 
staff gathered to greet him on 10 March, ‘Well, gentlemen, 
| am the new V3. 

Although Hitler's battle maps showed 60 German 
divisions in the West, these were the true equivalent of 23 
infantry divisions and six Panzer divisions, in reality each 
not much stronger than a Kampfgruppe, about one-third of 
a division, They faced attacks from 94 full-strength Allied 
divisions, of which 22 were armored. Against the 10,000 
aircraft of the Allied Air Forces the Luftwaffe could put up 
barely 1,000 of which only 80 were the new jet-fighters. 
Even allowing for the superiority of German tanks, anti-tank 
guns, Panzerfausts, jet fighters, and her soldiers’ tactical 
skills, it was plain that the uneven struggle would not be 
protracted. But Hitler gave no sign of even contemplating 
surrender and the generals, personally bound to him by oath, 
felt they must continue fighting. 

One of these was 53-year-old Field Marshal Walther 
Model, commander of Army Group B centered in the Ruhr. 
Short, stocky, monocled, a graduate of the 7ruppenamt 
(‘All-arms school’) and author of a brilliant study on the 
Prussian military reformer Field Marshal Count August 
Wilhelm von Gneisenau (1760-1831), a master of defensive 
strategy and one of the few great generals of the war, he had 
no illusions about its outcome but decided that a determined 
defense of the Ruhr was not merely his duty but would delay 
the invasion of Germany. 

By late March 1945 the converging attacks of Mont- 
gomery’s Ninth US Army and Bradley's First US Army had 
squeezed three German armies along the Middle Rhine front 


supposed to get going again tomorrow and get to Paderborn 
in one day?’ asked Task Force commander Lieutenant 
Colonel Walter B. Richardson. 

‘That's right’ Combat Command R's commander told 
him. "You start rolling at 0600 hours and just keep on going 
until you've got the high ground at Paderborn airport. Why, 
it's less than a hundred miles!’ Although he was joking it 
did seem that German resistance had collapsed and that 
there was little chance of the armored advance’s momentum 
being slowed, German soldiers were surrendering in em- 
barrassingly large numbers—three had approached an 
American sergeant tank commander, snapped to attention 
and raised their hands. ‘Get the hell outa here!’ he snarled, 
‘We ain't about to feed you.” 

At first there was little to delay the rapid advance on all 
four routes. Disorganized, surprised German soldiers sur- 
rendered with relief and marched back in an almost 
unbroken line with minimum escorts. Before halting at 
2200, certain units had covered 90 miles, one of the war's 
longest single-day advances. But there were Germans in 
and around Paderborn of an entirely different calibre to 
those who had been so glad to end their war. These were 
the instructors and pupils of the SS Panzer Reconnaissance 
Training Regiment who, working frantically from midnight 
of 29 March to dawn next day, built a six-mile-long defense 
line between Helmern and Holtheim, screening Paderborn 
from the south and SE. Consisting almost entirely of tough 
NCOs and calling themselves the SS Ersatzbrigade West- 
falen, they had 60 Tigers and Panthers ready for 3rd 
Armored Division's leading Task Forces seven miles away. 


Flak and rocket ‘welcome’ 

On Good Friday, 30 March 1945, the leading reconnais- 
sance forces were soon engaged and Task Force Richardson 
and Task Force Hogan quickly moved up to shatter the 
resistance. They were met by intense Panzerfaust and 
small-arms fire. In Kirchborchen, only four miles short of 
Paderborn, Task Force Richardson found these rockets 
coming at them from every angle and were lucky to lose 
only two Shermans. The armored infantry suffered grievously 
from concentrated MG and light AA fire. Despite American 
numerical superiority and tremendous firepower—there 
were only 200 Germans and no tanks in the town—Task 
Force Richardson was held for 24 hours, 

The other Task Forces also met stubborn German resis- 
tance. Colonel John C. Welborn’s soldiers took all day to 
clear the little towns of Husen and Etteln, then broke clear 
along a minor road running east and turned north towards 
Paderborn. There seemed to be no resistance and the 
column moved quickly forward. But four Tiger tanks, 
unharmed by a napalm strike, ambushed the American 
column, knocking out seven Shermans and subjecting the 
rest to systematic 88mm and MG fire while six more Tigers 
cut in from the SE to surround Task Force Welborn, As 
tanks exploded and vehicles burst into flames everyone hit 
the ditches. One of these was 3rd Armored Division's 
commanding general, Maurice Rose who, characteristically 
but unwisely, was right up with his leading armor. When he 
and his driver and an aide heard the unmistakable sound of 
a Tiger's 700hp Maybach engine, they climbed back into 
their jeep and tried to make a run for it but became jammed 
between the Tiger and a tree. In the excitement, misreading 
the general's move to unbuckle his pistol holster, the 
German tank commander fired his ‘Schmeisser’ machine- 
pistol killing Rose instantly. 


Pershing heavy tanks, mounting a high-velocity 30mm gun, 
was brought forward and knocked out a Mk ۷۱ Tiger and a 
75mm self-propelled gun. By nightfall 3rd Armored had 
advanced 12 miles, pushing aside the under-equipped 
elements of six German divisions. 

Altenkirchen was captured and the advance continued 
right on schedule, By nightfall on the fourth day, 28 March, 
3rd Armored’s Combat Command B had reached Marburg, 
80 miles from the start-line. Combat Command R was at 
Killenberg and Combat Command A held Herborn, 25 miles 
farther back. Model's left flank had been decisively turned 
and there was, as yet, apparently no organized defense line. 
During this same period, Ninth US Army's 2nd Armored 
Division, on Montgomery's extreme right, pushed the 
southern boundary of their Wesel bridgehead through the 
Lippe river valley as far as Dorsten, effectively turning 
Model's right flank as well. 


Threat of encirclement 

The Allied advances north and south of the Ruhr were 
part of a general NE movement of the front from Arnhem to 
Strasbourg which threatened to leave a third of a million 
German soldiers in an ever-deepening Ruhr pocket. Army 
Group B's commander was well aware of his danger. In his 
war diary, Model noted that on 29 March he had lost contact 
with Fifteenth Army HQ and that his only reserves were 
53 Corps HQ, what remained of Panzer Lehr and 3rd Panzer 
Grenadier Kampfgruppen, and the half-strength 176th 
Infantry Division. Lt. Gen. von Zangen, Fifteenth Army's 
Commander, had been cut off by 3rd Armored Division's 
swift advance. He organized his HQ into more than 100 
vehicles and quietly slipped them in batches into American 
supply columns. After several miles the German vehicles 
turned off to the west and their own lines. One truckload 
rashly hailed a US vehicle in German and were the only 
ones to be captured. 

Colonel General Johannes von Blaskowitz's Army Group 
H in the north was being driven back, its south wing 
threatened by the deteriorating position of Model's Army 
Group’B. The two commanders asked permission to with- 
draw behind the Weser river and there, with troops and 
supplies pulled out of the Netherlands, form a strong new 
front. Hitler predictably rejected their pleas outright. He 
ordered all forces to stand and fight, decreeing the death 
penalty for any commanders abandoning any inhabited 
place. Despite First US Army's breakthough, Model was 
even forbidden to pull back behind the Sieg river. These 
orders condemned Army Group B to certain defeat and not 
only the Field Marshal but practically every one of his 
soldiers knew it. 

American success in the Ruhr encouraged Eisenhower to 
announce his decision: Bradley would be given the main 
role in the final offensive while Montgomery protected 
Bradley's left flank and cleared northern Germany to the 
Danish frontier. After the Ruhr was encircled, Ninth US 
Army would revert to Bradley's command but the drive to 
the Elbe would be delayed until Model's forces in the Ruhr 
had been safely eliminated from the war. 

After four days’ continuous advancing with very little rest 
the men of 3rd Armored Division's six Task Forces were 
feeling rather pleased with their progress and looking 
forward to a few days rest before the next push. But when 
the orders received by Major General Maurice Rose, 
commander of the 3rd Armored Division, were passed on, 
they could hardly believe their ears. ‘You mean we're 
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\ Gateway to Germany—the famous Ludendorff railway 
bridge over the Rhine at Remagen fell intact into US hands 
on 7 March which, now a 30 x 10-mile bridgehead, became 
a springboard for the 25 March pincer attack on the Ruhr. 
< Men of the 30th US Infantry Division fight to widen the 
corridor north of the Ruhr. The Lippe valley, 25 March. 

V The RAF see the Krupp Works at Essen after the battle. 


Brigadier General Doyle O. Hickey, Combat Command A 
commander, took over the division. When the unfounded 
story that Maurice Rose had been murdered because he was 
a Jew got around there was little mercy shown to surrender- 
ing SS until the truth was officially made known. All during 
31 March the bitter, uneven battle for Paderborn raged ; the 
outnumbered, weaker German force fought with extra- 
ordinary tenacity, only yielding at last to concentrated 
mortar fire, shelling from heavy artillery and incineration by 


= flamethrowers. In the end, infantry of 104th Division were 


brought up to storm the Lichtenau/Etteln sector before 3rd 
Armored’s tanks and guns could make their planned co- 
ordinated attack on Paderborn. 

This was to take place on Easter Sunday 1 April but Maj. 
Gen. Collins, 7th Corps commander, was worried about 
reports of German preparations for a counter-attack against 
his long, thinly-held line. After initial confusion, the 
Germans reacted violently to the American breakthrough 
south of the Ruhr: the 8th Infantry Division, in attempting 
to seize Siegen, met fierce resistance from the newly- 
trained 12th Volksgrenadier Division which flung itself 
against the Sieg river crossings with some of the Wehr- 
macht's old style, Farther north in rough, mountainous 
country near Winterberg, the 1936 Winter Olympics site, 9th 
US Infantry Division was hit hard by a force of Panzers and 
infantry from Bayerlein’s Kampfgruppe. Forced to withdraw, 
the Americans dug in and went over to the defensive, 

In a highly unorthodox move, ‘Lightning Joe’ Collins 


= telephoned his old friend, Lieutenant General William H. 


Simpson, Ninth US Army commander, and asked him to 
send a combat command from 2nd Armored Division east 
towards Paderborn. At the same time he would order 3rd 
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resistance which had to be mopped up later and sometimes 
the pockets were stronger than the troops who moved in. 

During 2-4 April 1945 the Ruhr’s NE corner was swept 
clean of German units. From Ninth US Army, 8th Armored 
Division attacked SE from Paderborn right into the heart of 
the Ruhr. Three Ninth Army infantry divisions, struck into 
the pocket from the north while from the south, First Army 
attacked with the newly-formed 13th Armored Division and 
seven infantry divisions. On 4 April Ninth Army was 
returned to Bradley's command and impatient to clear up 
the pocket he assigned a total of 18 divisions to the task. 

On 5 April 3rd Corps, in the center, began to attack west- 
wards. Its 9th Infantry Division brushed aside remnants of 
9th Panzer Division and gained four miles while the right- 
hand 98th Infantry Division advanced five miles. On 6 April 
the 7th Armored Division took over. On 7 April the sun came 
out after overcast and rainy days and the Tactical Air Com- 
mands’ fighter-bombers came out with it, ignoring no 
targets, not even horse-drawn transport. All ammunition 
rationing was lifted and the American gunners fired almost 
round the clock. The artillery supporting a single Corps 
fired 259,061 rounds during the two-week battle. 

As the Ruhr Pocket split in two and then fragmented, the 
numbers of prisoners rose astronomically. A buck private 
started from Wuppertal with 68 prisoners and arrived at the 
POW cage with over 1,200. A horse-drawn artillery unit 
surrendered intact, the horses sleek and well-groomed, held 
on taut reins by smartly-turned-out gunners; a regiment of 
bicycle troops surrendered in perfect parade-ground forma- 
tion, Thousands of slave laborers were liberated and some 
immediately turned to looting and terrorizing the countryside 
and so had to be rounded up and confined again. Thousands 
of POWs were freed. At Hemer, 7th Armored Division found 
a stinking, filthy camp containing 23,302 prisoners, mostly 
Russians. Conditions were so bad that the prisoners were 
dying at the rate of 100 a day. 

One by one the great cities of the Ruhr fell; Dortmund, 
Essen, Wuppertal and many less familiar names. Army Group 
B, reduced to about Corps strength, was crammed into a 
small rubble-strewn area with food and supplies running 
out and contact lost with both Fifth Panzer and Fifteenth 
Army HQs. The Americans were already across the Elbe, 150 
miles behind the soldiers trapped in the Ruhr. Field Marshal 


Prisoners by the truckload. Some of the 10,000 German troops captured by the 99th US Infantry Division on 16 April, the 
day before the final mass surrenders. Army Group B was dissolved, not surrendered, by Field Marshal Walther von Model. 


Armored Division to detach a Task Force to meet it. Without 
consulting Montgomery about this major tactical change, 
Simpson sent a combat command racing through the night 
to Lippstadt, there to link up with troops of First US Army. 
At 0300 on the morning of Easter Sunday, Task Force Kane 
of 3rd Armored Division was ordered to break off its attack 
on Paderborn, swing 90° west and advance some 20 miles 
towards Lippstadt ‘to make contact with the 2nd Armored 
Division.’ 

The armored cars and light tanks leading 2nd Armored 
drove 50 miles in a pitch-black night encountering no more 
than short bursts of small arms fire or an occasional shell. 
By 0500 the leading vehicles were about five miles from 
Lippstadt. At the same time the leading M5 Stuart light tanks 
of Task Force Kane were moving west towards Lippstadt 
whose garrison commander was ordered to defend it to the 
last man, Hastily improvised tank traps of large-diameter 
drainage pipes filled in with iron and cement were thrown 
across every road and every man and boy able to bear arms 
was sent to defend them. At 0600 the armored infantry 
reached the outskirts of the medieval town of half-timbered 
houses and came under rifle and MG fire. From somewhere 
the Germans found a single Mk ۱۷ tank which fired at a US 
Sherman, the shot ricocheting off the turret 

Suddenly German resistance collapsed—civilians came 
out of their cellars and cleared the road blocks away ; sheets 
appeared from upstairs windows. By midday American 
armor was in the town center. At 1520 light aircraft from the 
two armored divisions were in radio contact and each had 
spotted the leading troops of the other. Ten minutes later 
the 1 April link-up was official, although patrols made contact 
in Lippstadt’s eastern suburbs two hours earlier. Bradley's 
and Montgomery's army groups, whose boundary ended at 
the Rhine, had joined up again 95 miles farther NE, en- 
closing 4,000 square miles and nearly a third of a million 
German soldiers. 

The great double envelopment had not been achieved 
without loss: 3rd Armored Division lost 53 tanks and 60 
other vehicles and 104th Infantry Division took heavy losses. 
On First US Army's left flank, 1st Infantry Division also 
suffered in the stiff fighting. But both divisions set up new 
records for an infantry advance, the 104th moving 193 
miles in nine days. These rapid strides left pockets of 
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Old and new weapons used 
by US armored divisions. A 
new tank, of which 310 got 
to Europe by VE-Day (20 
seeing action) and an old SP 
gun used since April 1942. 
Weight 47 tons; Speed 
25mph; Crew 5; Engine 
500bhp Ford GAF V8; 
Armament 90mm high- 
velocity gun (70rnds) and3 
MG (two .30 in hull and .50 
on turret); Armor 
12-101mm. Range 700 
miles. 


Weight 22 tons; Crew 7; 
Speed 26mph; Engine 
350bhp Continental V9; 
Armament 705mm M2 
howitzer with 45° traverse 
and 69rnds, .50 MG in pulpit 
mount; Armor 12-62mm 
Range 85 miles; 
Dimensions 1937 x 94ftx 
93ft. A US armored div. had 
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Model, master of improvised defense though he was, could 
not work miracles, Remorselessly the full-strength American 
divisions, able to use ammunition with an extravagance the 
Germans hadn't known for years and with seemingly endless 
supplies of fuel and every necessity, drove into the Ruhr 
from all round the compass, splitting Army Group B in half. 
Resistance ceased in the eastern pocket on 16 April and 
among the prisoners were Bayerlein, Rommel’s Chief of 
Staff, who had made Panzer Lehr famous and who now 
commanded 53 Corps; General Heinrich Freiherr von 
Luttwitz, whose 47 Panzer Corps had rampaged through 
the Ardennes in the Battle of the Bulge; Colonel-General 
Josef Harpe, 5th Panzer Army's Nazi commander and dozens 
of others. 

By midnight on 17 April the Ruhr Pocket was no more. 
First US Army had closed with the Ninth all along the Ruhr 
river and the battle for the heart of Germany was over. Ninth 
Army had suffered 2,462 casualties including 341 killed and 
121 missing and the First, because of strong resistance put 
up along Model's southern front, had about three times as 
many casualties. German losses were far heavier but such 
was the confusion of the closing phases that no accurate 
figures are known. 

Rather to their surprise the Americans discovered that the 
great industrial complex was not all useless rubble despite 
years of bombing and the heavy fighting. ‘Industry is 
estimated to be still operating at better than 50%,’ ran the 
official report. For many Ruhr Germans the end came as a 
great relief. The skilled workers had not been allowed to 
join the army but had instead worked long hours and been 
subjected to the heaviest air raids ever known. Now they 
wanted to work in peace. 


Model's final decision 

But not the commander of Army Group B. On 14 April 
1945 Model made his decision. He had been defeated but 
this did not mean surrender for either him or his men. On 15 
April he ordered all young soldiers and old soldiers dis- 
charged from the army. As civilians they were to make their 
own way home. On 17 April he gave his remaining troops 
the choice of trying to get home, of trying to break out, or of 
surrendering 

Most chose to surrender. It was a mass-surrender that 
eclipsed Tunisia and Stalingrad, indeed every previous 
Allied battlefield haul of Axis prisoners, but its significance 
was to be lost in the evidence of total victory pouring in 
from all quarters. On 2 May 500,000 German troops 
capitulated in Italy, and Berlin itself fell. Among the 317,000 
Ruhr surrenders were 29 German generals—and a solidary 
admiral 

Finally the little Field Marshal ordered all but his personal 
aide and two of his staff to disperse, He had already made it 
clear, after Stalingrad, that by his code a field marshal did 
not surrender. ‘In the old days,’ he said, ‘They took poison.’ 
During the afternoon of 21 April he asked his aide to 
accompany him deep into a forest north of Dusseldorf. In a 
clearing he gave his aide his last orders and then shot 
himself with his Luger. His aide buried him and marked the 
spot refusing even under interrogation to reveal its location. 
Many years later, in 1966, he took Model's son, Hansgeorge, 
a major in the Bundeswehr, the new West German Army, 
to the spot. Major Model had his father’s remains dug up 
and re-interred at a military cemetery in the Huertgen Forest 
among men his father had commanded. 

Peter Elstob 
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without the weapon. Both Russians and Japanese used 
European guns and both fought from entrenchments. In 
many ways this war was an ideal dress-rehearsal for 1914 
yet scant notice was taken by many who should have known 
better. Britain treated MGs as something special and 
separate. Incredibly, the 1909 Textbook of Small Arms does 
not once mention MGs. 

The German Army was less inhibited and studied MG 
employment with great interest. In 1908 the Military 
Estimates allotted 14 million marks (£700,000) to MG 
development and production of guns was pushed ahead as 
fast as possible. By the end of 1908, every one of the 
200-plus infantry regiments in the German Empire had its 
Maschinengewehr-Kompagnie (MG Company) of six guns 
under the centralized control of the regimental CO, i.e. the 
MGs were not parcelled out among the three battalions as 
was the practice everywhere else. There were also an 
increasing number of MG abteilung (detachments) at the 
disposal of Army Corps commanders. By 1914 Germany 
had more guns (12,500) in service than Russia, Britain and 
France put together. 

France was less successful. Although her General Staff 
clearly saw the MG's virtues, their tortuous procurement 
system and uncertainty as to choice, caused near fatal 
delays in the first two years of the war. Perhaps also the 
toujours l'attaque doctrine worked against the MG because 
up to that time it had worked best in defense, and defense 
was not what French soldiers were trained for. For them 
élan mattered, but é/an was no proof against Maxim bullets 
in August 1914. 

A peculiarity of World War | was that very nearly all armies 
used one MG system. This was the Maxim, and its universal 
application was a monument to the original inventive genius 
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Shellfire, gas and machine-guns; mud, corpses and 
machine-guns; barbed wire, trenches and machine-guns; 
lice, filth and again machine-guns. These are the ineradicable 
memories of World War |, Always the machine-gun 
dominates the scene, for this was the ‘machine-gun war’ 
and that weapon alone was responsible for almost half the 
casualties of that tragic confused and bloody conflict. It was 
the weapon that gained complete dominance over the 
battlefield. It altered tactics and it altered military organiza- 
tion. It did all this in the space of less than two years, and 
few if any of these changes were remotely forseen before 
the war started. 

For every belligerent the appalling consequences of going 
‘over the top’ were directly attributable to short-range fire 
from entrenched machine-guns, shooting into rank after 
rank of unprotected men walking slowly forward through 
slimy mud and shell holes, stumbling over rubbish obstacles, 
carrying half their own body weight in clumsy burdens slung 
around their bodies, The machine-gun was deadly, terrifying 
and prolific. No theater of war was immune from the 
searching rattle of a dug-in MG sweeping the open spaces 
with an unpredictable curtain of automatic fire. From Ostend 
to Switzerland, from the Pripet Marshes to the Danube, in 
the mountains of Bulgaria, the deserts of Mesopotamia, the 
scrubby hills of Gallipoli and the jungle of East Africa men 
died in dozens, in hundreds, or in thousands, by the bullets 
fired from machine-guns. 

Late nineteenth-century colonial campaigns had shown 
most European nations what an MG could do to native 
troops moving in the open. And the Russo-Japanese War of 
4904-5 updated the lesson for more advanced troops. In 
particular it showed the enormous advantage a very small 
dug-in MG-equipped force had over a much larger one 
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1 of a self-taught American electrical engineer, Hiram Stevens 
Maxim. Maxim's archetypal official gun was made in 1885 
and he spent 1887-88 touring Europe. Germany held exten- 
sive Maxim trials between 1890 and 1895 and by 1899 a 
fairly wide issue was made to both army and navy. Although 
still mainly imported, the gun was officially adopted into 
service in 1901. After Maxim's Russo-Japanese War 
successes, minor design modifications were made and it 
was mass produced at the government arsenal of Spandau, 
near Berlin, The arsenal labelled its products with a brass 
plate giving type, year of manufacture and the name 
Spandau. British soldiers seeing captured weapons as- 
sumed that Spandau was the gun's name and so an early 
Great War legend was born. 

From October 1914 the Germans dug themselves in faster 
and deeper than the Allies. By 1915, when trench warfare 
had achieved stagnation, they had a definite defense plan 
in pamphlet form for all training units and officers. This plan 
was to hold the front line in considerable strength and to 
back it up with concrete MG emplacements a thousand or 
so yards in the rear. To give some idea of how effective this 
MG deployment could be, the 27th US Infantry Division 
was pinned down all day on 29 September 1918 by MGs 
alone. On 20 November 1917 51st Highland Division went 
‘over the top’ but was unable to advance for several hours 
because of only three German MGs. 

The Allies were remarkably slow to adapt; separate strong 
points were not fully implemented until late 1917 or even 
early 1918. Even then they were not fully effective and 
when the British Fifth Army was over-run in the Ludendorff 
Offensive of March 1918 it was still thinking in terms of 
trench defense by infantry, whereas the German Army had 
long realized that the proper method was to use the infantry 
in support of MGs, which provided the real defensive 
strength. In 1915 the British Army had tried to hold 800- 
1,000 yards of front-line trench with one battalion (say, 500 
riflemen) and two or four MGs. The Germans were doing 
the same job with four times as many guns. At the Battle of 
Neuve Chapelle (March 1915) they inflicted 18,000 
casualties on General Sir Douglas Haig’s First Army along 
only 4,000 yards of front. Two months later, at Aubers 
Ridge, it was 12,000 on the first day and another 16,000 in 
the week—nearly all from barbed wire protected, carefully 
sited Maxim guns. 

The German Model 1908 Maxim of 7.92mm (.302in) 
calibre was more correctly known as Maschinengewehr 08, 
or sometimes schweres Maschinengewehr 08, the main 
authorized abbreviation being MGO8. The ۸۵۹08 was heavy; 
the gun alone weighed 58lb 5oz (26.4kg) and it was 
mounted on a clumsy and rigid mount of considerable 
complexity called the sch/itten or ‘sledge’. This added 
another 70lb (32kg) so that the complete gun with 7+ pints 
(4 litres) of cooling water, sledge mount, a couple of spare 
barrels and a spare lock tipped the scales at 137lb (62kg). 


Hiram S. Maxim 
(farthest from camera) 
watches a trial of his 1885 
invention. 

A German MG08/15 in the 
AA role with ring sight. 

= 2 Royal Navy boy cadets fire 
.45in heavy Maxim (c.1915). 
3A 1918 MGO8 team beside 
a hedge. 
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< An 1884.45in Maxim. 
The early Maxims attained 
600-700rpm. 

œ The distinctive Lewis gun 
ona precarious-looking 
British AA mount in early 
1916 on the Somme. 

V Vickers in the advance. 

An MG section of 11th Bn., 
The Leicestershire Regt., ina 
German 2nd-line trench 
captured at Ribecourt on the 
first day of the Battle of 

= Cambrai. 


introduced but suffered from barrel heating and was not a 
great success. 

Russia took the Maxim in 1904 and kept to much the 
same 7.62mm (.30in) pattern until 1950. The Great War 
model was the 1910 version which had steel barrel casing 
instead of the M1904’s bronze—bringing the gun's weight 
down from 63lb (28.5kg) to 40lb. Even so it was a massive 
weight to haul around and the mounting made it a miniature 
field gun with a tiny shield and little wheels. This was the 
Sokolov mounting, named after its inventor Colonel 
Sokolov. It is still found in a few Communist countries. The 
wheels are useful on hard ground, but no good in mud or 
snow and the shield only gives an illusion of safety. Un- 
fortunately the Russian Army was so disorganized that there 
were never enough guns in the right place with sufficient 
ammunition. The Russian General Staff had not formulated 
a proper doctrine for Maxims and there never was a 
coherent plan to use them in support of the masses of 
poorly-equipped and untrained infantry. 

Britain had adopted the Maxim in 1889, but soon altered 
the basic layout. All early production models were made for 
Maxim at the Vickers works in Crayford, Kent, so this firm 
acquired a unique knowledge of the gun. By 1904 there 
was an improved version called the Vickers-Maxim, It soon 
became the Vickers. Higher grade steel and aluminium were 
partly substituted, saving a third of the weight. The toggle 


Not surprisingly a small cart was needed to carry it all. The 
so-called ‘sledge’ mount was also intended to be a crude 
toboggan that could be dragged by the crew for short 
distances. It was rarely used and of no help in trenches or 
mud, The intention behind the mount was good because it 
could be adjusted for height so the MG08 could be brought 
into action behind any reasonable piece of cover, as well as 
propped up behind a trench parapet. But that was probably 
the only advantage of the sch/itten and among its drawbacks 
was a limited traverse. 

The Germans were forced to lighten the ۸۷۷۵۸08 so that 
advancing infantry could carry it with them. The lighter gun 
was the MG08/75—the 1915 version of the 1908 pattern. 
The outline was different, the barrel casing lighter and a 
wooden butt, pistol grip and trigger were fitted together 
with a bipod. With an empty water jacket the gun weighed 
39lb (17.7kg), still too heavy for a truly mobile gun but an 
enormous improvement on the 08 model. 

The Maxim action does not lend itself to lightweight 
MGs, It operates on the short-recoil principle in which barrel 
and breechblock move back after firing, locked together. 
The breechblock is held in place by a locked toggle—very 
like a human knee held rigid. Shortly after firing the toggle 
lock is broken and the block separates from the barrel which 
returns forward. The toggle continues to open, exactly like 
a knee being raised and a foot withdrawn up towards the 
body. This opening action does two simultaneous things— 
it withdraws the fired cartridge case from the breech and 
withdraws a new round from the belt. When the return 
spring pushes the block forward again, the fresh round is 
forced down until in line with the breech, whereupon it is 
rammed in, The empty case is pushed down by this new 
round and falls out of the gun. 

This complicated action is unique to the Maxim family, 
and was forced on the designer because he chose a cloth 
ammunition belt with the rounds in pockets, Each round 
has to be pulled out backwards, aligned with the breech, 
pushed forward, fired, extricated from the breech, moved 
down again and finally pushed forward a second time and 
out of the gun. The complete path of a cartridge is some- 
thing like a letter ‘W’ laid on its side. Such a complex system 
works relatively slowly and the normal rate of fire of the 
Maxim-type is 400 rounds per minute. This can be speeded 
up by using a muzzle booster which gives the barrel a 
sharper push and increases the rate of fire to 600100. But 
most German Maxims, fed by their 250-round fabric belts, 
fired very slowly, and the sound was quite distinctive. 

In 1916 yet another ۸۷۵۵08 modification was tried. The 
sledge mount was replaced by a better tripod. Finally, in 
1918, a 36lb 120z (16.5kg) version of the 08/75 was 
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being employed in companies or platoons. A battalion had 
64 guns on its establishment and usually allocated a 16-gun 
company to an infantry brigade for an operation, That MG 
company put out its guns in platoons (8) or sections (4). 
Single guns were not popular with the Corps, the teaching 
was always to have a sub-section of two mutually sup- 
porting guns. The guns would be sited in great secrecy and 
probably not do any preliminary shooting. Machine-gunners 
were highly unpopular with front-line infantry since they 
attracted artillery retaliation if detected, so they kept quiet 
until needed. It was usual to put them in a rear trench to 
fire over their own advancing troops. They would also be 
more hidden from enemy artillery observers. This centralized 
use of the Vickers gun was entirely successful. Britain began 
the war with fewer than 200 Maxims, she finished it with 
3,816 held by first-line units in France alone. 

By May 1918 the Machine Gun Corps had grown to a 
total of 57 battalions on the Western Front. Up to Armistice 
Day its members had seven Victoria Crosses, yet by 1922 
170,000 men had been returned to parent units and the 
Corps disbanded, never to reform. The gun long outlived it, 
the last Vickers was delivered to the British Army from the 
Crayford Works in June 1945 and the weapon finally passed 
out of service in 1968. 


The ‘night harassment’ shoot 

A frequent MG tactic was the ‘night harassment’ shoot. 
For this the Vickers were moved up at dusk to about 1,000 
yards behind the front line and when night fell the guns 
would open up with high-angle long-range fire, dropping 
bullets one or two thousand yards behind enemy lines, just 
when he was bringing up supplies and ammunition. This 
was ‘map shooting’ because there was no way of seeing 
where the bullets fell and correcting the aim. But it worked 
well, and despite the rather hit and miss aiming system a 
couple of sections could make life very uncomfortable along 
some distant stretch of road or trench. The author saw the 
same technique used in Korea almost 40 years later. At more 
than 2,000 yards the bullets arrive at a steep angle and are 
almost soundless until very close indeed, but the noise then 
is quite un-nerving and impossible to locate. Bullets appear 
to be falling all round the listener and the usual result is mild 
panic and a dive for cover. Half an hour or so of this could 
turn an orderly re-supply programme into complete chaos. 
It was only overcome by digging very long communication 
trenches often stretching back over a mile from the front line, 

The British front-line gun was the gas-operated Lewis, 
developed in 1911 by Colonel! Isaac N. Lewis, US Army, 
built in Belgium, and made under licence at Birmingham, 
Warwickshire. It was quicker and cheaper to make than the 
Vickers ; six could be turned out for the same manufacturing 
effort as one Vickers, and it was given to the battalions of 
the expanding BEF. The Lewis gun introduced a new con- 
cept of MG use and became ideal for the front-line trench, 
easy to move about, easy to conceal, and capable of being 
operated as well as carried by one man. In fact the Lewis 
was the first widely-used infantry light machine-gun 
(LMG). By 1918 each squad had one. This dramatically 
increased battalion firepower and made British infantry far 
more formidable than German, who had no comparable gun. 
There were drawbacks to the Lewis. It was susceptible to 
dirt and mud, the variety of its wilful stoppages and jams 
became a well known barrackroom moan, and the circular 
47-round drum magazine took time to reload. But it worked, 
and the troops had confidence in it and that mattered most. 
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mechanism was put the other way up and lightened. A 
slightly higher rate of fire was achieved, with no reduction in 
reliability or service life. However, plenty of pure Maxims 
were also made by both Vickers and the Royal Small Arms 
Factory, Enfield, Middlesex. Most were ordered by the Navy, 
but in the 1914 confusion over weapon procurement the 
two types continued and Enfield built Maxims until 1917. 
In most respects both Germany and Britain used the same 
MG throughout the war. 

The Vickers became a legend during its long life, but in 
1914 there were hardly enough to make even a feeble story. 
Over the previous decade Vickers order books recorded the 
average War Office purchase as 11 guns per year. The 
BEF's infantry battalions went to France with two guns 
each—not increased to four until the summer of 1915. 
Shortly afterwards Lewis guns replaced them while the 
Vickers were brigaded to make better use of its long-range 
sustained fire. The 14lb lighter Lewis was handier in a trench 
and more mobile. By July 1916 each infantry brigade had 
16 ‘Vickers’ in a special company to give it supporting fire. 
The Machine Gun Corps was formed in October 1915, 
specifically to use the ‘Vickers’ gun. This was the first corps 
raised for the express purpose of using one special weapon 
since the formation of the Rifle Regiments over a century 
before. 

It was divided into battalions and companies, generally 


the diplomatic error of selling 34,000 of these monstrosities 
to the Americans, who have enshrined the memory in their 
military folklore. Nevertheless 75 per cent of Allied Western 
Front MGs in 1918 were French-owned with a medium MG 
to every 43 riflemen as against the British figure of one to 
138. 

The French also invented an MG tactic which suited the 
Chauchat and other light guns. In trench warfare the 
moment of appalling risk to assaulting infantry was in the 
short interval between the lifting of the artillery barrage and 
the attackers’ arrival at the enemy trench. In that interval the 
defenders collected their wits, rushed out of their deep 
dug-outs, set up their MGs and opened fire on the long 
lines of oncoming men, clearly silhouetted against the sky. 
It only required a minute or less of firing to reduce an 
attack to a shambles, To counter this the French introduced 
‘walking fire’. The infantry used man-carried automatic 
weapons to keep the defender pinned down with a con- 
tinuous hail of bullets for those last dangerous yards, It was 
one of those ideas that seem good on paper but look far less 
attractive in reality. 


‘Walking fire’ 

One difficulty was to find the suitable MG, the next was 
to direct it so that the defender was forced to keep his head 
down. A man stumbling across uneven, muddy ground 
does not take particularly good aim with an MG slung round 
his waist and nearly all the bullets go wide. So the balance 
still lay with the defender, although the idea gave birth to 
the first submachine-gun (SMG) ever made. In 1915 the 
Italians built a little double-barrelled blowback 9mm 
(.354in) automatic weapon called the Villar Perosa in order 
to try the concept of ‘walking fire’ and from this sprang the 
whole family of Berettas and Schmeissers. But the 14lb 602 
(6.52kg) Villar Perosa made little initial impact, being 
misemployed as an LMG for the first two years. 

The Americans were just as badly placed when they 
entered the war having adopted the Maxim in 1909. The 
entire US Army held only 1,100 MGs in April 1917. France 
provided supplies until US industry could be geared up to 
war needs. Colts were making some Vickers guns before the 
war and fortunately retained the tooling. By 1918 over 
12,000 had been made, but few saw any action. The native 
US design was the calibre .30 Browning, a water-cooled 
tripod-mounted gun very similar in outline to the Maxim 
variety but simpler internally and a little lighter. The 
Browning possessed the Maxim virtues of long life and 
reliability but was easier and quicker to manufacture. By 
Armistice Day over 43,000 had been made, but only 1,168 
reached the front. 

In fact the Browning first saw action as late as 28 Sep- 
tember 1918 handled by a small detachment of 79th 
Infantry Division. The MG CO reported that ‘During the five 
days that my guns have been in action they fired 
approximately 13,000 rounds. They had very rough 
handling due to the fact that the infantry made constant 
halts, causing the guns to be placed in the mud. The 
conditions of the ground on these five days was very muddy, 
and considerable grit etc. got into the working parts of the 
guns. Guns became rusty on the outside due to the rain and 
wet weather, but in every instance when the guns were 
called upon to fire they fired perfectly. During all this time 1 
had only one stoppage, and this due to a broken ejector.’ 

It was the same with the Browning Automatic Rifle 
(BAR), a hybrid gas-operated ط16۱‎ design which could be 


It also performed well as an aircraft gun with a 97-round 
ammunition pan and was one of the few MGs used both 
for forward shooting from the pilot's cockpit as well as on a 
flexible mounting in the observer's seat. 

It survived the war, remaining in infantry service until 
replaced by the Bren LMG in 1939. The crisis of 1940 
brought 50,000 Lewis guns out of store, mainly into Home 
Guard and Merchant Marine service for the duration. 
Although never held in the same affection as the Vickers, it 
was just as important. 

The French Army never adopted the Maxim, partly 
because of an unwillingness to pay the required royalties 
and partly because they thought their own design to be 
equally good. This was the 1897 ‘Hotchkiss’, named after 
the St. Denis firm which built the Austrian-invented gun its 
American chief designer had improved upon. The gas- 
operated and air-cooled Hotchkiss was the antithesis of the 
Maxim, but no lighter or smaller. The most noticeable feature 
was the ammunition feed system which used metal strips to 
hold the 8mm (.315in) rounds. Each strip held 30 rounds 
and acted like a belt, fed in horizontally from the left. In fact 
the strips could be joined together to make a continuous 
bar of up to 250 rounds. Despite severe criticism of this 
strip feed by other nationalities, the French never found any 
trouble with it and the gun was most reliable and robust. 
There was a light Hotchkiss with an upward curving butt 
also adopted by the British cavalry before 1914 and retained 
throughout the war. It saw less action than many other guns, 
but some were put into tanks and a few were used as an 
aircraft observer's gun. 


Relegation for Hotchkiss rivals 

Unfortunately the French technical officers could not 
leave a good design alone and two Hotchkiss variants were 
produced at the Puteaux and St. Etienne arsenals. These 
patterns turned out to be complete failures in trench warfare 
because of weight, unreliability and excessive complication. 
They diverted badly-needed factory effort and in the end 
had to be relegated to ‘fortress’ tasks because the soldiers 
in the trenches demanded Hotchkiss guns. On the other 
side of the world the Japanese built their own ‘Hotchkiss’ 
1914 version, retaining all the desirable features, and con- 
tinued to use it until 1945. Indeed one of these Japanese 
guns was identified firing in Communist China less than 
10 years ago. 

But the ‘Hotchkiss’ was not the only French MG, Like 
Britain, France was caught in 1914 with an acute MG 
shortage. In desperation the War Ministry bought and com- 
missioned every type available. One such commissioned 
was the CSAG or Chauchat. In many ways ahead of its time, 
it was assembled from simple steel stampings and standard 
sized tubing. Only the bolt and barrel needed any extensive 
machining. The gun was cheap and thousands were made. 
By 1915 every French infantry battalion had several. But it 
was hopelessly unreliable and inaccurate. It worked on the 
ingenious and unusual principle of long recoil, totally 
unsuited to an MG. It was a light gun—weighing only ط19‎ 
(8.6kg)—and the action of the barrel moving back and forth 
5in with each shot created so much vibration and move- 
ment that it was impossible to hold on target after the first 
round. Its unreliability became such a by-word that it was 
a lucky man who actually fired a complete 20-round maga- 
zine without at least one stoppage. When the barrel was 
hot the Chauchat would scarcely fire at all, since the cart- 
ridges jammed in the chamber. In 1917 the French made 
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called the US Army's LMG. Born to fulfil the ephemeral 
tactical requirement for ‘walking fire’, the BAR appeared 
after that idea was buried. Neverthleless it was a good gun, 
well liked, but only 4,600 out of 29,000 shipped to France 
reached the front. Most of the American Expeditionary 
Force had to suffer the vagaries and infuriations of the 
Chauchat. 

Yet another device born of the ‘walking fire’ idea was the 
1918 Pedersen Device. This took ingenuity almost too far, 
for it transformed the standard American M1903 Springfield 
rifle into a submachine-gun in seconds by just fitting a 
special magazine and bolt; the proper bolt and magazine 
could be put back again equally quickly so the soldier 
carried two weapons for the price of one and a half. In SMG 
form it fired pistol bullets and was meant to be used for the 
desperate move across No Man's Land. Once the objective 
was gained the rifle reverted to normal bolt-action. Though 
65,000 conversion kits were supplied by Remington the 
war did not last into 1919 and the idea never caught on 
But both the Browning guns were retained in service 
throughout World War Il and the Korean War, and they 
„ survive today in large numbers all over the world. 


Schwarzlose—simple and strong 

There were two other MGs which saw wide use in World 
War | and both were slightly unusual, The first was the 1905 
= Austrian Schwarzlose, a short stumpy-looking gun, water 
cooled, mounted on a tripod, belt fed and to all outward 
appearances just like all the other medium MGs. But unlike 
the others it fired from an unlocked breech like a modern 
SMG. Few designers have tried this system with full powered 
rounds because it is often sensitive to dirt and small changes 
in ammunition performance. Oddly enough these failings 
never bedevilled the Schwarzlose and it performed perfectly 
well. It was heavy, at 44lb (20kg), but so were all tripod- 
mounted guns then, and the blowback action required a 
huge steel bolt and a strong spring to move it. The heavy 
bolt’s recoil was slowed by a series of links and the whole 
mechanism was outstandingly simple and strong. The 
reliable feed mechanism for the 250-round 8mm ammuni- 
tion belts had only two moving parts. 

Because of the blowback system the barrel had to be 
short, otherwise the bullet would not have cleared the 
muzzle by the time the breech was opening. This short barrel, 
shortest of any World War | MG, meant a slight reduction in 
range but this was hardly a serious disadvantage. It also 
entailed a large flash eliminator on the muzzle, a distinctive 
recognition feature. The Schwarzlose was remarkably 
= successful in Austrian hands and it is surprising that the 
Germans did not take it when Maxim production became 
difficult in 1917. Like the Maxims the Schwarzlose was 
used in aircraft, mainly as a forward-firing synchronized 
gun, but also on occasions for the observer, though it must 
have been desperately heavy to swing about. 

The other MG worth a quick glance is the Italian Revelli, 
later known as the F/AT Revelli because it was largely built 
by the F/AT motor firm in one of its engineering subsidiaries, 


<û US 2/Lt. Val A. Browning fires his father’s invention— 
the calibre .30 Browning M1917 MG on 5 October 1918 
only a week after the gun first saw action. 

A An 8mm Hotchkiss of 246th French Infantry Regt. on AA 
mount. In 1914-18 French Regt. MGs multiplied six times. 
< The mechanism of the 1907 St. Etienne MG viewed from 
the right, a disastrous reversal of the Hotchkiss action. 
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MAXIM COMPONENTS 


British Vickers M1912 Mk I on Mk IVB tripod. Length 

45 tin; Weight 40/b; Ammunition 250-round fabric belt; 
„303in rnds; Cyclic rate of fire 450rpm; Muzzle velocity 
2,450fps. 


A Section of Maxim 13 Tumbler 
1 Muzzle booster 14 Trigger (lock) 
2 Steam tube 15 Firing pin 
3 Feed block 16 Ejector tube spring 
4 Sidecams 17 Barrel water jacket 
US Browning M1917 on ۸۷۷۷ 3174 tripod. Length 383in; 5 Cover spring 18 Barrel 
Weight 32/6 1007: Ammunition 250-round fabric belt, 6 Rearsight B Cocking mechanism 
„30in rnds; Cyclic rate of fire 500rpm; Muzzle velocity 7 Safety catch 1 Foresight 
2,800fps. Over 68,000 were made. 8 Handle grip 2 Water emptying plug 
9 Trigger button 3 Adjusting screw 
10 Trigger mechanism 4 Spring box 
11 Crank Toggle 5 Fusee spring 
12 Connecting rod! Lock 6 Fusee pulley 


Austrian Schwarzlose M1907. Length 42in; Weight 44/b; 
Ammunition 250-round fabric belt, 8mm rnds; Cyclic rate 
400rpm; Muzzle velocity 2,050fps. Schwarzlose means 
‘smokeless’. It needed only one spring to the 14 of Maxim. 


The Revelli was not much different from the Maxim family. The Revelli also required the cartridge cases to be oiled 
It had a cylindrical water-cooled jacket over the barrel, a so that they came cleanly out of the breech and did not 
rectangular body, a tripod mounting and it weighed very break in half. Finally, the rounds were not belt fed but 
little less than a Maxim. It fired the under-powered Italian presented by a special hopper in groups of five, The hopper 
6.5mm (.256in) rifle ammunition, but did so in a curious was a box divided into 10 compartments, each holding its 
way. It used the then quite rare system of retarded blowback, ration of five cartridges—much like a rifle magazine, com- 
but, unlike in the Schwarzlose, the arrangement was quite plete with feed spring. As each clip was fired the hopper 
complicated and required the barrel to recoil for a short pushed across and presented another five to the bolt. When 
distance before the breech block detached itself. the 50 rounds had been fired the hopper fell out and another 
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im 
Russian Pulemet Maxim M1910 on Sokolov carriage. 
Length 43.6in; Weight 524/b; Ammunition 250-round 
fabric belt, 7.62mmrnds; Cyclic rate 550rpm. 


45 6 Italian Fiat Revelli M1914. Length 46.5in; Weight 37416; 
A very simplified outline of the complex Maxim action. Ammunition 50-round strip-feed box, 6.5mm rnds; Cyclic 
The MG firer pulls the crank lever on the righthand side rate of fire 400rpm; Muzzle velocity 2,100fps. 

of the gun to activate B which sets the lock and loads a 
round into the chamber when the ammunition belt is 
pulled across the feed block. Flicking the safety catch 
the gunner presses the trigger thumb button which by a 
lever pulls a trigger bar back to free the firing pin (in 

the lock) which hits the cartridge. Recoil from barrel and 
muzzle gases force the lock and B back. But the fusee 
return spring forces the connecting rod, after withdrawing 
the cartridge, to push the lock forward, feed a new round, 
eject the old and recock the lock which readies the 
firing pin. C and D show the lock closed and open. 


French Hotchkiss M1914 on M1916 tripod. Length 50in; 
Weight 52/b; Ammunition 24 or 30-round metallic strips, 
8mm nds; Cyclic rate of fire 600rpm. 


German MG08/15 on bipod. Length 46 in: Weight 39/6: 
Ammo. 250-round belt, 7.92mm; Cyclic rate 300rpm. 


could be inserted, meanwhile the empty could be given to lasted into the next war and was still to be seen in 1945, 
a rifleman for refilling from his bandolier. There were other In World War | it was the Italian Army's standard MG. There 
oddities about the Revelli. One was an uncovered cocking were practically no light guns to back it up, so whenever 
rod which moved to and fro with the bolt above the body Italian infantry needed MG support they had to drag up one 
top. An unwary gunner whose fingers strayed from the firing of these heavy (491b) and not particularly powerful tripod 
grips could easily catch a crushed thumb. Apart from the guns and dig it into position. The Revelli, alone perhaps, of 
danger of it, the rod also picked up dirt and fed it straight the major MG equipments, failed to give its army that certain 
into the mechanism. comfort of sustained defensive firepower which dominated 

All told the Revelli was not a really successful gun, but the Great War. John Weeks 


HEINKEL 219 A-5 


A A Luftwaffe aristocrat, 
Major Prinz Heinrich zu Sayn 
Wittgenstein. Killed over 
Magdeburg on 21 January 
1944. He had 83 victories 

as a night-fighter pilot. 

On the night he was killed 
inaction, shot down bya 
Mosquito, he had attacked 
and downed four RAF heavy 
bombers. 

t> An Oberleutnant in 
Fleugerbluse and /ate- 
pattern one-piece flying 

suit. He wears night-fighter 
insignia. 


NACHTJAGD 


Germany's elite fighter force 
faces the Allies’ big bombers 


Addressing his officers in August 1940, Colonel Josef 
Kammhuber remarked: ‘Yes, gentlemen, | hear only about 
difficulties in your descriptions. But don’t keep on about the 
old problem of trying to catch a fly in a darkened room.’ 

‘Like trying to catch a fly in a darkened room’ is the 
German equivalent of the English saying ‘Like trying to find 
a needle in a haystack’—trying to do what is barely, if at all, 
possible. That was certainly how things looked to the 
Luftwaffe in the summer of 1940. Officers and men had 
hastily been gathered together to form a night fighter force 
to combat the nocturnal British raids on Germany. From this 
shaky foundation the organization which Kammhuber built 
up was to become one of the most efficient in the Luftwaffe, 
inflicting heavy losses on RAF Bomber Command. At the 
peak of its effectiveness, on the night of 30/31 March 1944, 
the force managed to destroy about 80 of the 107 heavy 
bombers the RAF lost that night. But, from then until the end 
of the war the German night fighter force came under ever- 
increasing pressure. Its effectiveness gradually slumped. 
But the Allies could never ignore it. To the very end it proved 
capable of springing unpleasant surprises. Such was the 
Nachtjagd. 

From the beginning of World War ۱۱ until May 1940, the 
night air defense of German industrial areas had been 
entrusted to the Flak (AA) arm of the Luftwaffe. At that time 
the only night fighters available were a few single-engined 
planes—mostly Me 109s—flown by pilots who had spe- 
cialized in the role. Because of the small number of night 
fighters, the lack of any effective ground control, and above 
all the few RAF bombers operating over Germany (most of 
them leaflet raiders), the Germans achieved hardly any 
‘kills’ during this period. 

The great change came on 14 May 1940 when, following 
the destructive German bombing attack on Rotterdam, 
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areas. The searchlight batteries were moved out to positions 
along a line running from Schleswig-Holstein in northern 
Germany to Liege in Belgium—astride the route used by 
RAF bombers attacking Germany. 

Up to this time there had been a great deal of improvisa- 
tion. But Kummhuber was busy laying a firmer foundation 
for his force. From the start he had seen that if they were 
really to ‘catch the fly in the darkened room’, his men would 
need the best equipment that German technology could 
provide. Any system dependent on searchlights was a slave 
to the weather. Fifty per cent cloud cover could make it 
inoperative. What was needed was a night interception 
technique which did not rely on searchlights, but this in its 
turn called for a radar set with which a ground controller 
could guide a night fighter to its target. The Freya radar 
already in service was really not up to the job. Its definition 
was too poor, so that the blips of the night fighter and the 
bomber merged on the screen long before the fighter pilot 
could make visual contact with his target. A new precision 
gunnery control radar, the Wuerzburg produced by the 
Telefunken company, promised to be much better for this 
purpose. Kammhuber had orders placed for a large number 
of these for his force. 

During 1941 the production of the new Wuerzburg radar 
got into its stride and these sets were delivered to the 
ground stations set up at 20-mile distances along 
Kammhuber's air defense line. As well as a Freya for early 
warning, each station received two of the new precision 
radars, one to track the German night fighter and the other 
to track the enemy bomber. With the relative positions of 
both aircraft displayed on the screen in front of him, the 
ground controller passed instructions to the night fighter 
pilot to bring him to a position within visual range behind 
the bomber. These new tactics bore the code-name 
Himmelbett (‘four-poster bed’). 

Apart from the defensive work of Kammbhuber's force 
there was one unit engaged on offensive intruder operations 
over Britain. This was the First Gruppe of Nachtj/agd- 
geschwader 2 with some 30 Ju88s and 00178. These 
aircraft were ordered up when RAF bombers were engaged 
in raids, and patrolled over the latters’ bases trying to catch 
them when they returned. Bombers on their final approach 
for landing had little reserve speed for evasion and were 
virtually ‘sitting ducks’—a fact known all too well to their 
crews. 

Few bombers were actually shot down by the German 
intruders—but the effect on British morale was considerable. 
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œ An Me 110-G4/R1, with 
early 1943 Lichtenstein 
radar. 

<1 The 416mph He 219A- 
5/R1 carrying both 
Lichtenstein 5۸۷-2 (/arge) 
radar and the C1 for close- 
range seeking. This 
night-fighter was armed 
with two 30mm MK 108 
cannon in the ventral 
position, twin wing-root 
cannon and the 
unconventional Schrage 
Musik (Jazz Music’) 
upwards-firing 30mm MK 
108 cannon. 


Prime Minister Winston Churchill ordered RAF Bomber 
Command to open its offensive against industrial targets in 
Germany. During the three weeks that followed RAF 
bombers flew about 1,700 night sorties over Germany and 
lost only 39 aircraft—most of them in accidents. Clearly the 
Flak defenses, alone, could not deter such assaults. 

The man charged with this task was Colonel Kammhuber. 
A stocky Bavarian, he was nearly 44 when he took up his 
appointment in July 1940. During World War | he had 
fought as an infantryman. He remained in the army after the 
war. In 1933 he transferred to the secret Luftwaffe and at 
the time of the Flanders campaign in May 1940 commanded 
a bomber geschwader. He was shot down by French 
fighters and captured, but his captivity was short-lived and 
he was freed when the French signed the armistice. Soon 
after his return to Germany he received his orders to expand 
and improve the night fighter organization. The early 
British attacks on targets in the Ruhr and western Germany 
had not been particularly damaging. 

By the end of July 1940 Kammhuber's force was much 
bigger than it had been when he took office, but it was still 
very small. In addition to the single-engined Me109s 
available at the beginning, there were now two Staffeln of 
Me110s and a few of the new Ju88 fighters—about 35 
planes in all. The two latter types were twin-engined 
aircraft, with the greater endurance and extra crew member 
which made them more suitable for night operations. 
Backing this force on the ground was one regiment of 
searchlights and a few Freya early-warning radar sets. 
Soon after his appointment Kammhuber was promoted to 
Generalmajor. He set up his headquarters in a beautiful 
seventeenth century castle at Zeist near Utrecht in Holland. 

Night fighting was still in its infancy. Generally the 
fighters took off after receiving radar warning of the 
approach of the raiders, and orbitted radio beacons until 
searchlights illuminated the bomber. Once they had 
spotted their targets, the fighter pilots closed in for the kill. 
This system achieved some successes, and was known as 
‘illuminated night fighting’ (Helle Nachtjagd). It did, 
however, have serious faults. Since the searchlights were 
almost always positioned near towns, these tactics rarely 
achieved anything outside the target areas. Moreover, as 
they orbited over these defended areas the night fighters 
themselves were often illuminated and engaged by German 
AA gunners. To overcome these problems Kammhuber 
shifted his night fighter engagement area so as to be clear of 
the German cities—therefore outside the gun-defended 


indicated by the Freya. Even before it had made contact 
Leutnant Kuehnel, the fighter control officer at Meise, 
ordered Schnaufer on to a westerly heading towards the 
incoming aircraft. At 0126 the crew of the second 
Wuerzburg Reise made contact with the target. With 
precise information on the whereabouts of both the 
pursuer and the pursued, Kuehnel radioed Schnaufer a 
steady stream of instructions as the two aircraft converged 
almost head-on. Just before the two planes crossed, the 
night fighter was ordered to turn through 180°. Schnaufer 
pulled his aircraft round, and slid neatly in behind the 
target. The enemy crew still suspected nothing. In the rear 
of the Messerschmitt Leutnant Baro huddled over the 
flickering screens of the Lichtenstein radar. Suddenly he 
saw what he was looking for— a small hump of light rising 
up from the blue base line, a target at 2,734 yards (2,500m 
or about 14 miles). Baro broadcast a quick Pauke / call, and 
Kuehnel ceased his commentary. (Pauke—literally ‘beat the 
kettle-drum'—meant ‘I have the enemy in contact and am 
about to engage’. It was the equivalent of the RAF's 
‘Tally Ho !'), 

Now it was Baro's turn to guide Schnaufer to his target, 
still beyond visual range in the black sky ahead. Gradually 
the Messerschmitt closed in until at 0130, in the words of 
the report Schnaufer wrote afterwards: ‘I recognised, 
500 metres above and to the right, a Short Stirling and 
succeeded in getting in an attack on the violently evading 
enemy aircraft. It caught fire in the fuselage and the wings 
and continued on, burning, Then it went into a vertical dive 
and crashed 3 kilometres to the north-east of Aerschot.’ 

At dawn Leutnant Kuehnel set out from the Himmelbett 
Station to the scene of the crash, to confirm the ‘kill’, 
Afterwards he reported ; 


Schnaufer’s 13th victory 

‘At 6am on 22.6.43 | was at the scene of the crash of the 
Short Stirling shot down by Lt Schnaufer at 01 338 hours on 
22.6.43. The wreckage was 3 kilometres to the north-east of 
Aerschot, map reference NK 31b. There was a crew of 7, all 
of whom were lying dead in the wreckage. The Short 
Stirling was completely wrecked in the crash and the 
subsequent fire; the rudder and the rear gun turret were 
some 1,500 metres from the remainder of the wreckage.’ It 
had been Schnaufer's 13th victory. RAF losses that night 
totalled 42 aircraft. 

June 1943 was outstandingly successful for the German 
night fighter and Flak defense. During that month they 
caused the destruction of more than 275 of the night 
raiders—about three-quarters of them to the fighters. But 
retribution was coming. 

On 25 July the RAF introduced its answer to’ the 
uncomfortably efficient German night defenses—'Window’. 
‘Window’ was the code name given to strips of metal foil. 
Each one of these was cut to 30cm by 1.560, which was 
about one half the wavelength of the German precision 
radars. In their haste to bring their sets into service, the 
Germans made the mistake of running both the giant and the 
small Wuerzburg sets—and the Lichtenstein in the night 
fighters—on almost exactly the same radio frequency, They 
were soon to learn the error of their ways, for the metal 
strips of the same length effectively jammed all of the most 
important German sets. Bundles dropped at a rate of one a 
minute from each aircraft in the attacking force broke up to 
form clouds of radar-reflective strips. The ‘clouds’ merged 
to form an electronic ‘smokescreen’ which effectively 


The already-tired bomber crews were forced to land on 
dimly-lit airfields, and there were several cases of aircraft 
being damaged or written-off in heavy landings. There 
could be no thought of ‘going round again’, no matier how 
bad the approach, if there were intruders about. But, inthe 
autumn of 1941 the sortage of night fighter units to operate 
with the expanding number of Himme/bett ground stations, 
coupled with the general over-extension of the Luftwaffe as 
the Russian campaign imposed its demands, led to a 
cessation of these operations. //NJG 2 assumed the defen- 
sive role. After this, no German unit was regularly and 
exclusively engaged in intruder operations over the British 
airfields, 

By the second half of 1941 the Nacht/agd had grown into 
a powerful force with some 250 twin-engined fighters, 
Me110s, Ju88s and Do17s. This impressive force was 
backed by an increasingly effective ground contro! and 
reporting organization. 


Menace of the ‘inverted sickle’ 

Between the summer of 1941 and the summer of 1942 
the line of Himme/bett stations stretched until it ran from the 
northern tip of Denmark to the Swiss frontier. This defensive 
barrier was shaped like an inverted sickle—its ‘handle’ 
running through Denmark from north to south and its 
‘blade’ curving through northern Germany, Holland, Bel- 
gium and eastern France. In the late spring of 1942 RAF 
Bomber Command began concentrating its aircraft in tight 
‘streams’, which saturated the Himmelbett defenses along 
the route. Kammhuber responded by building additional 
ground stations both in front and behind his line. This 
increased its width, thus increasing the number of bombers 
tied up in any one attack. 

Also during 1942 two new radar sets began to enter 
service in quantity, to improve the efficiency of the Nacht- 
Jagd. The first was the Wuerzburg Reise (‘Giant’) which 
had a longer range and began to replace the early Wuerz- 
burg sets at the ground Himmel/bett stations. Secondly, the 
lightweight Lichtenstein airborne radar was fitted into the 
night fighters themselves. 

By the end of 1942 the German night fighter force 
totalled 389 aircraft. The great majority of these were 
Me110s with a few Ju88s and a sprinkling of Do217s. 
During that year the RAF lost 1,291 bombers by all causes 
during attacks on Germany and occupied Europe. It is 
estimated that two-thirds of these fell to night fighters. 

It is of interest to examine the Himme/bett system, as it 
operated during the early months of 1943. On the night of 
21/22 June RAF Bomber Command sent a force of 705 
aircraft to attack the town of Krefeld on the western edge of 
the Ruhr industrial area. At 0054 on the 22nd Leutnant 
Heinz-Wolfgang Schnaufer lifted his Me110G off the 
ground at St Trond in Belgium and climbed into the 
darkness to his patrol areas overhead Himmelbett station 
Meise (Tomtit)—15 miles NE of Brussels, 

At Meise the men of the 13th Company of the 211th 
Luftwaffe Signals Regiment used their Freya radar to 
search for ‘trade’ coming into their area from the west. Just 
after 0120 they spotted an aircraft which, if it continued on 
its heading, would come plum into their engagement 
range, Since German aircraft were forbidden entry into the 
Himmelbett belt without permission, there was little doubt 
that the contact was hostile. One of the Wuerzburg Reise 
precision radars was already tracking Schnaufer's aircraft, 
the other swung round and began searching in the area 
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œ A Wellington's rear-turret 
being armed with .303 
continuous belt ammo by 
three careful Sgt. Air 
Gunners. Their lives may 
depend on ammunition belts 
not failing under attack. 

Yæ Nose of the Do 21 7J-2 
clad in the Lichtenstein 
aerial array, and showing 
also the formidable group of 
four drum-fed 20mm 
Oerlikon MG FF cannon. 

¥ On the front of the dais 
during a 1941 march-past 
are Generalmajor Josef 
Kammhuber who planned 
the Himmelbett system of 
radar fighter control, and 
Helmut Lent, Paul Gilder and 
Ludwig Bekker, three aces. 


more bombers over the targets, a great deal more illumi- 
nation, and far more fighters to engage the raiders. Major 
Hajo Herrmann, the leading proponent of the ‘Wild Boar’ 
tactics, received orders to form a full Geschwader—about 
90 aircraft—to exploit the new tactics. Once ‘Wild Boar’ 
fighters were in action over a target, Flak units on the ground 
below had orders to engage bombers only up to a desig- 
nated altitude—usually 19,500ft 

The radar-equipped twin-engined night fighters could 
also join in the ‘Wild Boar’ battles at the target. But to use 
their potential to the full they employed their own ‘Tame 
Boar tactics. Under this system the fighter divisional HQ on 
the ground broadcast a running commentary on the 
postion of the bomber stream, together with orders to the 
fighters to make for radio beacons in the path of the raiders, 
The night fighter crews were to use their radar to get into the 
points where the ‘Window’ concentrations were densest, 
and on arrival search for their quarry visually. 

With these sweeping tactical changes, the night fighter 
force received a new commander—Generalmajor Josef 
Schmidt. Generalmajor Kammbuber had built up the Nacht- 
jagd almost from scratch. But in so doing he had frequently 
come into bitter disagreement with Goering. As long as 
Kammbhuber's methods worked, and took a high toll of the 
raiders, however, it was not easy for the Reichsmarschall to 
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concealed the raiders from the defenders. Radar-controlled 
gun or fighter engagements became impossible. 

The new countermeasure was used for the first time in 
action by a force of 791 bombers attacking Hamburg It 
reduced the German night fighter and Flak defenses to 
chaos. Only 12 aircraft—1.5 per cent of the force, were lost 
during the action. Had the raid cost the 6 per cent loss usual 
for an attack on such a heavily defended target, RAF 
Bomber Command would have lost about 50 planes, 
During three equally successful follow-up attacks during 
the eight nights that followed, 50,000 people were killed 
and large sections of Hamburg were razed to the ground. 

Following the Hamburg disaster, the German night fighter 
tactics underwent a sweeping reorganization, The Himmel- 
bett system of close-controlled interceptions was now 
unworkable and was replaced by two new tactical methods 

‘Wild Boar’ and ‘Tame Boar’, The ‘Wild Boar’ tactics 
called for the operation of fighters over the target itself. 
where the massed searchlights and the bombers’ own 
marker flares lit up the sky for miles around and silhouetted 
the raiders. Once illuminated, they could be attacked by 
fighters not using radar. This was important It meant that 
jamming by ‘Window’ could have no effect. The main 
difference between ‘Wild Boar’ and the initial ‘illuminated 
night fighting’ tactics was one of scale. Now there were 
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of the presence of the raiders was that the night fighter’s 
radio operator picked up their emissions on his Naxos or 
Flensburg receivers. On other occasions he would see them 
first on his 5۸۷۰2 radar. Sometimes, however, the first 
indication of enemy aircraft was the judder felt by the night 
fighter as it passed through the tubulent wake left by the 
stream of heavy bombers. 

Once they had located the bomber stream, the Nachtjagd 
crews had strict orders not to attack before they had passed 
to ground control the heading and position of the bombers. 
This information was relayed to other night fighters. 

Having gained visual contact with a bomber, a night 
fighter pilot would try to approach it from slightly below, In 
that way he remained difficult to see against the dark 
background of the earth, while the bomber was silhouetted 
against the sky. The ideal attack position was considered to 
be underneath and slightly to the rear of a bomber. Attacks 
were made with upwards-firing cannon (code-named 
Schraege Musik). Alternatively, the German pilot would 
pull up the nose of his aircraft and rake the bomber with his 
forward-firing cannon. The most popular aiming point was 
the wing on either side of one of the engines. These con- 
tained the inflammable fuel tanks. Since the night fighters 
attacked from short ranges—often within 75 yards— it was 
not thought wise to aim at the bomber's fuselage and risk 
detonating the bomb load and destroying the fighter in 
the resulting explosion. 

At the beginning of 1944, the top-scoring German night 
fighter pilot was Major Prinz Heinrich zu Sayn Wittgenstein, 
whose victory total had reached 79 by the third week in the 
new year. The combat report written by Wittgenstein’s 
radar operator, Feldwebel Ostheimer, after the action on 
21 January 1944 clearly describes the sort of hard-fought 
battles that were taking place in the night skies over 
Germany at this time : 

‘At 2200 | picked up the first contact on my SN-2 search 
equipment. | passed the pilot directions and a little later the 
target was sighted: it was a Lancaster. We moved into 
position and opened fire, and the aircraft immediately 
caught fire in the left wing. It went down at a steep angle 
and started to spin. Between 2200 and 2205 the bomber 
crashed and went off with a violent explosion; | watched 
the crash. 


oust him. But, with the neutralisation of Himmelbett, 
Goering lost little time in shunting its architect off to a 
backwater post in Norway. Schmidt had a more pliable 
attitude than his predecessor. Like Kammhuber, Schmidt 
had come originally from the army and had transferred to 
the secret Luftwaffe in 1933. But after that Schmidt had 
confined his career to that of a staff officer—his most 
noteworthy post being that of head of the Luftwaffe 
intelligence department from 1938 to 1942. He had never 
been in charge of a flying unit before he took command of 
the Nachtjagd. 

During the latter part of 1943 three new airborne 
electronic devices entered service—SN-2 Naxos and 
Flensburg. The SN-2 was a completely new radar set for 
night fighters, to replace the earlier Lichtenstein. It worked 
on radio frequencies outside those jammed by the types of 
‘Window’ then used by the RAF. Naxos and Flensburg were 
both radar homing devices. The former worked on emissions 
from the navigational radar fitted to British bombers and the 
latter on the emissions from their tail-warning radar, 

In early 1944, a typical ‘Tame Boar’ Operation would 
begin with German night fighter crews relaxing but in 
readiness in dimly lit huts close to their aircraft dispersals. 
They were kept informed of the progress of the enemy 
bombers by broadcast announcements. There was usually 
plenty of warning of the approach of the raiders—especially 
for units based in central Germany—and the crewing-up and 
starting of the aircraft were generally accomplished without 
undue haste. As the night fighters taxied out to the take-off 
point their radio operators tuned in to the Reichsjagerwelle, 
the fighter broadcast frequency, for up-to-date information 
on the position, probable strength, heading and believed 
destination of the raiders, as well as the radio beacons they 
were to make for after take-off. As soon as they were 
airborne, the night fighters would climb to the bombers’ 
usual 20,000ft. altitude. 

As the bomber stream moved deeper into German- 
occupied territory its intentions became clearer to the 
German ground controllers, who broadcast orders to the 
night fighters to converge on beacons in the raiders’ path. 
When the bombers were close enough, the night fighters 
were ordered to leave their beacon at a set heading and 
seek out the enemy on their own, Often, the first indication 
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and we moved into position for a new attack. We were 
again in position and Major Wittgenstein was ready to 


shoot when, in our own machine, there were terrible 
explosions and sparks. It immediately caught fire in the 
left wing and began to go down. As | heard this the canopy 
above my head flew away and | heard on the intercom a 
shout of “Raus/” ("Get out!"), | tore off my oxygen mask 
and helmet, and was then thrown out of the machine. After 
a short time | opened my parachute, and landed east of the 
Hohengoehrener Dam, near Schoenhausen.’ 

The following day Wittgenstein’s body was found in the 
wreckage of his Ju88. Two of the returning bombers 
afterwards reported having shot down Ju88s in the target 
area. It would seem that one of those was that flown by the 
Prince. 

During the night's attacks, on Berlin and Magdeburg, 
RAF Bomber Command lost a total of 56 aircraft. Of these, 
13 were seen to go down to Flak. The 43 others probably 
fell to night fighters. After the action German night fighter 
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A Backbone of the 
German night-fighter force 
from 1940 until 1941, the 
Me 110 went through the 
Bf110B-1 to the Bf110H-4. 
A An Me 110G-4b/R3 
complete with Lichtenstein 
SN-2 long-range radar and 
FUG 212 C-1 200-yard 
range radar. The aircraft is 
fitted with two 66 Imp. gall. 
drop tanks below the 
outboard wing-panels. 

t> Insignia of the German 
night-intruder force— 
‘Englandblitz’. Lightning 
strikes at a feeble map of 
England. 

t> > Luftwaffe armorers 
working on the upper nose 
panel of an Me 110 night- 
fighter. Note the large 
‘Englandblitz’ emb/em. 


‘Again we searched. At times | could see as many as six 
aircraft on my radar. After some further directions the next 
target was sighted—again a Lancaster. Following the first 
burst from us there was a small fire, and the machine 
dropped back on its left wing and went down in a vertical 
dive. Shortly afterwards | saw it crash. It was some time 
between 2210 and 2215. When it crashed there were heavy 
detonations, most probably it was the bomb load. 

‘After a short interval we again sighted a Lancaster. 
There was a long burst of fire and the bomber ignited and 
went down. | saw it crash some time between 2225 and 
2230 ; the exact time is not known 

‘Immediately afterwards we saw yet another four- 
motored bomber—we were in the middle of the so-called 
‘bomber stream’. After one firing pass this bomber went 
down in flames ; at about 2240 | saw the crash. 

“Yet again | had a target on my search equipment Aftera 
few directions we again sighted a Lancaster and after one 
attack it caught fire in the fuselage. The fire then died down, 


Peter Sarson Tony Bryar 


x 
0 
“LUDWIG* 


1 Himmelbett stations in Occupied Europe. 

2 Fighter orbits and waits as ‘Freya’ locks on bomber. 
3 ‘Wurzberg’ radar (green) fixes bomber and fighter. 

4 Fighter's own ‘Lichtenstein’ radar homes on bomber, 
5 The Giant Wurzberg radar aerial, range 40 miles. 

6 Radio and visual beacons Ludwig, Ida, Dora, Otto. 


Halifaxes set out to attack Nuremburg. It was a bright 
moonlight night and the temperature was so low that the 
bombers streamed behind them dense white condensation 
trails—a fairly rare phenomenon at the 20,000ft altitudes at 
which they operated. That night the German fighter control 
organisation worked to perfection and 21 Gruppen of 
‘Tame Boar’ night fighters—about 200 aircraft—took off to 
engage the raiders. The result was a long running-battle 


crews were allowed 37 confirmed ‘kills’ and four 
‘probables’. Bearing in mind the very close agreement 
between the British and the German figures, there is little 
reason to doubt the accuracy of 03116111675 claim for his 
dead pilot. 

As the new year progressed, the German defenses were 
able to inflict heavy blows. On 28 January 43 bombers 
were shot down out of 683 attacking Berlin, The following 
month the Nachtjagd was even more successful. On 
15 February the RAF lost 42 bombers out of 891 attacking 
Berlin, and four days later 78 out of 823 over Leipzig. In 
March, 72 out of 811 despatched were lost during the 
attack on Berlin on the 24th, 

The climax of this phase of the bombing offensive came 
on the night of 30/31 March. A force of 781 Lancasters and 
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flying training in the Luftwaffe which followed it, the 
increasing degree of Allied air superiority over Germany 
both by day and by night and, finally, the inexorable 
advance of the Allied ground forces, all combined to 
decrease the effectiveness of the force. 

To the very end, however, the Nachtjagd could still 
spring unpleasant surprises. Its final fling came on 3 March 
1945, following a two-pronged attack by 456 RAF bom- 
bers on targets at Kamen and Ladbergen. As the bombers 
withdrew and made for their bases in eastern England, 
more than 100 German night fighters scrambled into the 
air and headed westwards in hot pursuit. The Luftwaffe was 
launching its long-planned operation Gisella, the first 
large-scale intruder operation against the bomber airfields 
since the late summer of 1941. Two waves of aircraft, 
comprising mainly Ju88s but with a few He219s, swept 
over the North Sea and made for targets in Norfolk, Suffolk, 
Lincolnshire and Yorkshire. A total of 27 airfields came 
under attack from cannon, MG fire and small bombs. As well 
as the bombers returning from Germany, the intruders were 
able to catch many aircraft engaged in training flights. In all, 
48 RAF aircraft came under attack—of which 22 were shot 
down and a further eight suffered damage. The British 
defenses claimed to have shot down six of the attackers. 
For the Germans Gisella had been a successful operation, 
but it was never to be repeated on such a large scale. On the 
night of 17 March, a force of 18 Ju88s took off from 
Holland for a similar attack on the RAF bases. But on this 
occasion no bomber operations were in progress and the 
intruders were able to destroy only one British plane on a 
training flight. So it was that the Nachtjagd, in its own death 
throes, carried out the final offensive action against the 
British Isles during World War II. Alfred Price 
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A The Ju 886-1. carrying 
Lichtenstein SN-2 radar 
aerials instead of the C-1 
assembly. 

t> This Ju 886-1 belonging 
to Nachtjagd 2 /Janded at 
Woodbridge, Essex. Its pilot 
had flown a reciprocal 
course instead of his 

correct compass course. 
This took him in the opposite 
direction from his home 
field. The radar equipment 
was of great interest to the 
RAF. 


which ended in disaster for the British force. A total of 107 
heavy bombers were destroyed—another 24 suffering 
damage. About 50 ‘Wild Boar’ single-engined fighters were 
scrambled, but these failed to make contact. 

At this, the high-water mark of its existence, Nachtjagd 
comprised 565 twin-engined fighters—Ju88s, Me110s, 
He219s and Do217s. In addition, the ‘Wild Boar’ units 
operated about 100 single-engined Me109s and FW190s. 

Following the Nuremburg operation the RAF heavy 
bombers temporarily stopped their attacks on Germany, and 
engaged in ‘softening-up’ operations in preparation for the 
invasion of France. Back in the Reich the Vacht/agd stood 
ready, confident in its ability to strike telling blows whenever 
Bomber Command resumed its attacks on Germany. But 
the defenders were past their peak. One reason for the 
German successes at the beginning of 1944 had been the 
veil of secrecy which had concealed the night fighters’ 
electronic devices—SN-2, Naxos and Flensburg—from 
British Intelligence, On 13 July 1944 most of this covering 
was torn away when a Ju88 carrying 5۸۷-2 and Flensburg 
inadvertently landed at the RAF airfield, Woodbridge in 
Essex. RAF experts eagerly examined the windfall and their 
new-found knowledge was quickly applied. Within 10 days 
Bomber Command aircraft were using a new type of 
‘Window’ which jammed the frequency used by S/V-2. The 
strips of foil had as great an effect on this radar as they had 
had on Lichtenstein almost exactly a year earlier. Shortly 
afterwards the RAF also became aware of the existence of 
Naxos. 

The period from the summer of 1944 until the end of the 
war was, for the German night fighter force, one of unremit- 
ting decline. The increasing weight and effectiveness of 
the RAF radar jamming, the fuel shortage and the end of all 


The ingredients of chemical and biological warfare. More 
efficient, more lethal and more hideous as time passes 


Chemical and biological warfare is as old as civilization and 
at the same time as current as the jet engine or nuclear 
energy. What can only be called chemical and biological 
warfare existed even before Man, The fang of the poisonous 
snake or the sting of the toxic plant are nothing if not 
chemical and biological weapons—produced by the 
evolutionary processes of Nature. 

Some of the weapons used by primitive Man—the 
poisonous arrow and dart—imitated Nature's own methods 
very closely. They were effective, if primitive, forms of CBW 
(chemical and biological warfare). 

Other examples of CBW were the closely-guarded secret 
formula of ‘Greek fire’ first used in the seventh century, fire 
arrows shot by American Indians, and burning pitch used in 
antiquity and the Middle Ages to smoke out the besieged. 
Use of stinging insects, the poisoning of water sources and 
the planting of infected clothing or blankets upon the enemy 
were other crude attempts at CBW. 

But CBW proper first reared its ugly head in World War |. 
In July 1917 the Germans began to use mustard gas shells. 
The agents used in this gas attack injure every part of the 
body with which they come into contact—the skin, the 
eyes, and the lungs. The gas does not quickly disperse. It 
can retain its power to burn and inflict pain for days or even 
weeks. And it can be lethal, provided it is released in 
sufficient and concentrated enough quantities. Death is 
induced by the gas penetrating the pores of the skin, or via 
the mouth and lungs into the vital inner regions of the body. 

Mustard gas is one of the two types of agents belonging 
to the ‘vesicants’ category. The others are known as 
arsenicals, such as /ewisite, which attack the eyes and 
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the production of tears in the case of irritated eyes, and by 
inducing the sufferer to attempt to scratch away irritants 
from the skin. 

Another type of gas—again named after the type of 


irritation it produces—is ‘nettle’ gas. It, too, attacks the skin, 
just like the plant. But, unlike nettles, this gas can kill—at 
least in large concentrations. Known as dichloroformoxine, 
the Russians are thought to have manufactured it during 
World War II. It does its damage by burning the skin and 
entering the blood-stream and lungs. 

Then there are the blood gases. These cause death—even 
in small quantities—by entering the blood stream through 
the lungs. They do this by blocking the circulation of oxygen 
throughout the body. One of these gases is hydrogen 
cyanide—another, cyanogen chloride. 

A large and dangerous category—collectively known as 
*G-agents’ or nerve gases, kill quickly and efficiently. Some, 
like tabun—produced in quantity and in secrecy by the 
Germans in the inter-war years—remained effective for long 
periods after application. Compared with HE bomb loads, 
CBW is more economical, both in size and weight. 

If 1917 was the first turning point in C-and-B weaponry, 
1942 may well be considered the second. It was in April of 
that year that the Germans first made tabun in large quanti- 
ties. Another G-agent is soman against which there is 
practically no defense—so lethal is its toxicity. 

‘V-agents’ were first discovered by the British. ICI 
patented the phosphonothiolates which belong to this cate- 
gory, in 1955. These V-agents are said to be 300 times as 
poisonous as mustard gas when inhaled, and 2,000 times as 
toxic when they filter through the pores of the skin. 
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<A The American artist John Singer Sargent depicts gas 
warfare in all its horror in this famous World War I 
painting. Temporarily blinded British soldiers are led to 
treatment—victims of Mustard Gas. 

۸ German troops on the Somme, 1918. By this time, both 
sides were ready for gas. 

<1 1952. UN Secretary General Trygve Lie ‘delivering 
poison’. A sceptical Russian view of UN peace-keeping. 


produce severe pain. It is one quality, or rather the lack of it, 
which makes the mustards such an effective weapon of war. 
For a while it may be possible, to some extent, to protect 
oneself from arsenicals because of their warning odor, 
mustards have hardly any smell. And the symptoms do not 
make themselves apparent until some time after initial 
contact. Mustard gas is doing its deadly work before the 
victim is aware of the suffering in store for him—the pain, 
the burned skin, the possibility of blindness and even 
agonizing death 

Mustard gas was not the first chemical or biological 
weapon used by the Germans in World War ۱۰ Nor did 1917 
mark the birth of CBW in that conflict. This dubious honor 
belongs to 1915. when the Germans used a choking gas, 
chlorine, within a few months of a similar patent being 
registered in Britain. 

Other chemical agents are the ‘vomiting’ gases. As their 
name implies, these produce symptoms of nausea. They also 
irritate the eyes, the breathing tubes, as well as the skin and 
can even cause death, but only when administered in huge 
doses. 

Nature, of course, tries to counteract all these effects by 
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A Although CBW was not widely used in World War ll, both 
sides developed their own defenses and produced their own 
weapons. Here, officers practice an air raid precaution at the 
Chemical Warfare Section in Norfolk, Virginia. 

Ar> A soldier of the Viet Minh falls victim to Napalm—a 
petroleum jelly substance which sticks fast to the skin 

while burning. Employed by the Americans in World War Il 
against both the Germans and the Japanese, Napalm has 
been used since in Korea and Indo-China. 

œ Equipment for protection against CBW reached a peak of 
sophistication during World War ll. Picture shows a gas 
decontamination suit worn during tests at Quantico, 
Virginia—6 April 1943. 

t> c> Men of the 108th US Field Artillery Regt. in action 
during a gas attack at Chatel Chehery—10 March 1918. 


toms have become established, the illness has usually too 
strong a foothold in too many victims to be successfully 
shaken off. 

Another reason why biological warfare may become 
attractive is the easy means of delivery. These are many, 
including artillery, missiles, bombs dropped from aircraft, 
and the planting in strategic places by saboteurs who can 
expect to get away safely because of the incubation period. 

Biological weapons can also be passed into the human 
body by means of food and drink. And there is yet another 
method of delivery—gruesome as well as deadly. It consists 
of letting loose armies of infected insects, rats and mice on 
an unsuspecting population. 

Biological and chemical weapons can be used alone. They 
can also be applied to increase already existing havoc when 
employed together with a variety of other weapons. If they 
are used after other forms of attack their utilization can 


Incapacitating agents are important members in the 
C-and-B armory. These paralyze body and mind—reducing 
the enemy's ability to resist. 

All the agents so far discussed are chemical in nature. 
There is also the biological variety. These attack the basis of 
life itself and are perhaps the more fearful and horrible of the 
two. They conjure up the periods in history when half the 
world was sick or dying, when there was nowhere to flee, 
and when the few who did only spread the pestilences and 
plagues elsewhere. The fear is made worse by the fact that 
plague and epidemic sickness has been a greater killer than 
even war itself. 

It is true of course that although there is little or no 
defense against orthodox and nuclear explosions, there is at 
least some way to fight the biological weapon, even after it 
has found its target. Antidotes to many diseases exist as 
well as vaccines to prevent the spreading and contracting of 
others, But in reality this is merely a theoretical nicety. War 
strains resources to the limit and the health and social 
services are no exception. Control of illness, always difficult, 
becomes all but impossible when there can be many types 
of man-induced diseases attacking an already over- 
stretched populace. An orthodox bomb destroys a building 
and people. Once destruction is comptete, repair can begin. 
With the added complication of disease, the sick need care, 
and the danger of infection is always there—continuing to 
disrupt. 

What are the arguments advanced by military experts to 
justify the use of biological warfare with or without any 
other weapons ? One of them is that there is such a bewilder- 
ing array of it—even more than naturally-produced illnesses. 
Also, many symptoms are almost identical. This makes 
essential early diagnosis very difficult. For once the symp- 


36 


prevent the victims from receiving help, since would-be 
saviours might well become affected on their way to the 
rescue. Used before a bombardment or tank attack, they 
may weaken the defenders to such an extent that while still 
alive they have neither the will nor the strength to resist. 

Apart from direct attacks on human beings, CBW can be 
used to deadly effect against Man's environment. It can be 
employed to sicken and kill animals, both wild and domestic 
—and thus deprive civilian populations of meat and dairy 
foods. Plants, trees, and grassland can also be destroyed. 
This has the effect of starving and eventually killing animals 
that rely for life on plant food. Because of the time lapse, 
attacks on ecological systems are of strategic rather than 
tactical importance. 

CBW has been put to use destroying jungle and forestry— 
thus depriving the enemy, military and civilian, of tactical or 
protective cover, a process known as ‘defoliation’. 

As with most other weapons, CBW agents require exten- 
sive research before reliable prototypes can be produced. 
Because of widespread feelings of revulsion to this particular 
form of warfare, research is rarely carried out openly. 
Governments invoke ‘security’ to conceal their work on 
CBW. Sometimes it is at least partly concealed, as though 
having to do with something else. Often, it is ruthlessly 
hidden, its existence denied, even though the Press often 
come up with undeniable reports, such as a recent one 
referring to a nerve gas known as VX. 

This, so it is alleged by the British MP Bruce Douglas 
Mann, can be produced by anyone, even terrorists. He says 
the formula can be obtained with little difficulty from official 
sources. Yet this gas can kill! How many other such lethal 
substances are as freely and easily available ? 


Research ‘on protection’ 

Research into CBW is going on in all the major powers 
and many smaller ones. In Britain such research is carried on 
at the Chemical Defence Experimental Establishment and 
also at the Microbiological Research Establishment at 
Porton Down, Wiltshire. It is claimed that its main emphasis 
is on research into how to protect workers from the dangers 
of their work. If there is anything useful for war-time 
defense it is purely incidental. This, at least, is the official 
comment. But Britain did have some 100,000 tons of 
chemical weapons, and there are quite a few million post- 
World War II gas masks available, should the need arise, It 
is said that Britain is not now producing chemical or 
biological weapons. But on the other hand, since some of 
the nerve gases are very similar to certain insecticides, a 
switch to the production of CBW weapons could be easily 
made. 

Asked whether the US had a significant CBW programme 
a highly placed official is alleged to have said: ‘Our pro- 
gramme is marginal, only for defense and in any case far 
from successful.’ Maybe there was something in what he 
said. Yet according to the US Chemical Corps, it is impos- 
sible to evaluate defensive qualities without at the same 
time taking into consideration offensive ones. And so this 
body runs both aspects. ‘Success’ is a relative concept. 
Compared with the cost of other weapons, CBW is very 
cheap. But CBW scientists had a budget of $136 million in 
1961 and worked in buildings worth $75 million. These 
sums must have been justified by results. At the same time, 
however, total US defense expenditure for 1961 totalled 
$47.8 billion. Against such a massive budget, CBW 
research costs do not seem so huge. 
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<A The Le Baron Russell 
Briggs is deliberately sunk 
283 miles off Cape Kennedy 
on 18 August 1970, carrying 
418 coffins of deadly 

nerve gas. Modern nerve 
gases are so dangerous that 
this action provoked 
controversy between 
governments and 
conservationists alike about 
the perils of such dumping. 
<1 American troops used gas 
against the Japanese in the 
Pacific theater during 

World War ll. Here, an 
American decontamination 
unit is at work in a captured 
area—Guadalcanal 
January 1944. 

1 The primitive British 

veil respirator of 1915. 

The wearer is also equipped 
with ‘anti-lachrymator’ 
goggles to protect against 
tear gas. 

2 The British Phenate- 
Hexamine helmet of 1916. It 
protected the wearer from 
agents which attacked the 
skin—like blister gas. 

3 The Small Box Respirator 
of 1917. A great 
improvement on the 1915 
model, it enabled mento 
breathe reasonably well. 


3 
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2 


39 


Associated Press 


US National Archives 


The US is therefore not legally prohibited from using 
CBW. This has been reaffirmed by the US Army Field 
Manual: ‘The United States is not a party to any treaty, now 
in force, that prohibits or restricts the use in warfare of toxic 
or non-toxic gases . . . or of bacteriological warfare... .' 

Few scientists expressly condone the results of their 
researches into CBW. Yet few refuse, even in the freer 
climate of the West, to go on with them, They know that 
their refusal will not alter events—unless opposition is 
universal, There are some exceptions, Captain ۷۷ Levy—a 
doctor in the US Army—refused to train Special Forces in 
specialized techniques which would increase disease, 
suffering and death. This stand earned him three years in 
prison with hard labor. 

Professor John Ryle of Cambridge dreamed about the 


The Soviet Union certainly does not mince words with 
regard to CBW. The Russians believe that only what they 
call the ‘aggressor’ states—the ‘capitalist, imperialist’ West— 
would use such weapons. Therefore, they feel justified in 
undertaking CBW research and production, for the sake of 
their ‘Soviet fatherland’. Red Army exercises and tactical 
doctrine allow for large-scale use of CBW. 

Russia obtained initial stocks of chemical weapons, some 
12,000 tons, when they occupied German factories at the 
end of World War Il. They have no doubt increased their 
stocks since. This can only be assumed, since hard facts 
about Soviet research in this field are even more difficult to 
come by than details from the West. On the other hand, 
Russia, unlike America, signed the 1925 Geneva Treaty 
binding her not to use CBW. 
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to the arsenic family, were proved to have been used 
despite earlier denials. There is little doubt that gases in 
Vietnam did not only irritate and incapacitate, but killed 


soldiers and civilians—and were meant to. 

During the Yemen civil war in 1963, brother killed brother 
by means of CBW. Authenticated reports followed protests 
from outside and even from within the Arab world, A nerve 
gas is alleged to have been used in Kitaf where 150 people 
were killed by it, with a further 200 left seriously ill 

The lesson to be learned from research into CBW is that, 
in war, every weapon experimented with will eventually be 
used, if it is effective, practicable, and economical 

And CBW is all of these. There is no doubt it will be used 
to a greater or lesser extent unless war in all its terrible forms 
can finally be outlawed. Kurt Fleischmann 
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British gas masks have 
become more streamlined 
and less cumbersome in 
their design since World War 
/, but their basic technology 
remains unchanged. As the 
wearer breathes in, the 
toxic elements in gas- 
contaminated air are 
trapped in filters. Airis 
exhaled through a simple 
open/close valve at the 
front of the mask. 

1 British soldier in gas 
mask of World War II. 

2 By World War Il, both 
sides assumed—wrongly in 
the event—that gas warfare 
would be employed 

and that the civilian 
population would be in the 
front line. Here, a British 
civilian gas mask of the 
period. About 38 million of 
these had been produced by 
the time war was declared. 
3 Neater than its 1914-18 
predecessor, the British 
military and civilian duty 
gas mask of 1939-45. 

4 The gas mask used today 
by British troops in 
Northern Ireland. So far, 
ithas been chiefly 
employed as protection 
against riot control agents 
such as CS gas. 

5 World War I gas masks for 
the protection of the still 
vital horse. 

6 Dogs carried messages in 
the trenches. Their lives 
had to be safeguarded too. 
7 The cumbersome British 
baby’s gas mask of World 
War II. Placing an infant 

in this was no easy matter. 
8 Still needed in 1939, the 
horse was again protected. 


role that might be played by medical men by refusing service 
in any capacity in the armed forces and thus cure rather than 
kill. He realized however that his was a fantasy rather than 
a practical course possible for doctors in 1938—during the 
reality of Hitler's Germany where doctors made experiments 
on human prisoners and finally subjected them to chemical 
and biological extermination. 

Since the days of World War ۱۱ CBW is said to have been 
employed in two areas—Vietnam and the Yemen. Here, 
according to eye-witnesses, chemical weapons were used 
to destroy plant life. As a result, not only were life- 
sustaining crops destroyed, but so was the fertility of the 
land. And crops that were not actually destroyed became 
toxic and passed their induced poison to man and beast. 

In addition, gases, such as the eye-irritant DM, belonging 
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The Civil War and the Boer War saw its rise. But the 
armored train could not keep pace with modern warfare 


earlier by no less a railwayman than William Bridges Adams. 
He suggested rail-mounted batteries that would be 
‘practically a moving fortress’ as a cheap defense against the 
threat of French invasion of England that was still considered 
a possibility. The armament was to be swivelling field guns 
on open wagons and the locomotives were to be armored 
against rifle fire, It is clear that his ideas were considered by 
the military, as a year later a suggestion was put forward that 
the best way of economically defending London would be 
to build a ring railway some 15 miles out and to equip it with 
trains consisting of armored locomotives and several trucks 
mounting heavy field guns. The gun trucks were also to be 
armored. This was in effect the genesis of the armored train, 
For the time being the ideas were not translated into action 
but in the following few years they were developed further, 

With the vast distances to be covered in the American 
Civil War and the existence of an embryonic railway system, 
it was clear that this would need to be used to move troops. 
It soon became equally apparent that they were vulnerable 


The young Winston Churchill once found himself in an 
embarrassing situation because of the derailment of an 
armored train carrying him across enemy territory. Many 
people have heard only of this particular armored train, and 
accept Churchill's sweeping criticisms of such vehicles as 
being valid for all time. Yet they have a long and not com- 
pletely unsuccessful history. Even in the Boer War they 
were far more useful than the budding statesman implied. 
In issue 6 of ‘War Monthly’ an account of rail-mounted 
guns was given. Such monsters are not, strictly speaking, 
armored trains but there comes a point where the difference 
between rail-mounted guns and armored trains is difficult to 
define. Guns of up to 9.2in calibre and permanently mounted 
on tails were from time to time included in the make-up of 
armored trains. The first attempts to produce officially titled 
‘armored trains’ were built to provide mobile fortresses. 
Historians normally give Union forces in the American 
Civil War of 1861-5 the credit of inventing armored trains. 
But the first known proposals were made several years 


official history to have ‘proved most serviceable’. It carried a 1 


company of 200 marines, one 9pdr gun, a Nordenfeldt 1pdr 
pom-pom gun and several Gatlings. Also, it was later 
equipped with a 40pdr muzzle-loader on a special truck. Its 
layout set the pattern for most later trains, with infantry and 
gun-trucks fore and aft of an armored locomotive. The 
trucks were crudely protected by sandbags and iron plating 
and, as in the Franco-Prussian War, a repair train followed it 
into action to ensure its successful retreat if necessary. It 
operated in support of British forces both in reconnaissances 
out of Alexandria and in the attack on Tel-el-Kebir (‘War 
Monthly’ issue 5). A similar train, but mounting nothing 
heavier than a 20pdr gun, was used during the abortive 
attempt to build a railway from Suakin to Berber during the 
Nile campaign of 1884-5. 

All these experiments were moving towards the idea of 
using armored trains as offensive weapons. But both in 
England and in Europe work also continued on developing 
them as mobile coastal defense batteries. Ways were found 
of firing guns up to 40pdrs at right-angles to the track. In 
1894 the London, Brighton and South Coast Railway (now 
part of British Rail) even collaborated with the 1st Sussex 
Artillery Volunteers in building a special gun-truck with a 
turntable mounting. It seems there were some 300 volun- 
teers with no specific duties and there was also one surplus 
40pdr available at Shoreham ‘then serving no particular 
purpose’. The result—if the accounts of the official trials 
are to be believed—was all that could be desired. But it 
remained, for the time being, an isolated case. 

Then came the Boer War (1899-1902). The armored train 
was developed possibly to its highest peak both in manner 
of employment and in organization. It is true, as Churchill 
states, that the first ones were very badly employed. Early 
results were disastrous. Of the six trains hastily assembled, 
one was captured on the first night of the war and two were 
soon locked up in Ladysmith, which came under siege. 
Others were built but their initial employment during 1899. 
was inept. One was surrounded and destroyed while several 
—of which Churchill's was one—narrowly escaped the 
same fate. 

The trains themselves were not designed to take into 


to small raiding parties of Confederate soldiers. Colonel 
Herman Haupt, the Union's Chief of Construction and 
Transportation, concluded that the trains needed protection. 
He provided armored wagons and vans. Pushed in front of 
the locomotive, they bore an escort of soldiers. He also 
arranged for some locomotive cabs to be lightly armored 
and wrote in his memoirs that they proved ‘very useful— 
in fact indispensible’. 

Haupt was not nearly so satisfied with that other vaunted 
achievement of the Civil War—the rail-borne gun. ‘P. H. 
Watson... sent me an armor-clad, bullet-proof car mounting 
a cannon. The kindness was appreciated but the present 
was an elephant. | could not use it and, being in the way, it 
was finally side-tracked on an old siding in Alexandria’. 

Despite Col. Haupt’s scepticism, several crude armored 
trains with gun-trucks, were put into service by both sides— 
but to little effect. Their main trouble was that they did not 
adopt the British technique of putting the guns on swivelling 
mounts. Possibly because of production difficulties, the guns 
—usually mortars or field pieces—were simply fixed on a 
wagon, and fired along the center line with no means of 
absorbing the recoil. They were surrounded with massive 
wood or iron ‘armor’ and could not be traversed. This made 
for very cumbersome operation since the principle of the 
‘firing-curve’ (see ‘War Monthly’ issue 6) had not yet been 
developed so that it was necessary to find or lay a stretch of 
track pointing in exactly the right direction before a shot 
could be fired, So much for the American Civil War. 

In Europe, simple armored trains were used in a very 
limited way during the Franco-Prussian War of 1870-1. 
Once more they were envisaged as mobile batteries— 
several guns mounted in armored wagons being fitted up by 
the Chemin de Fer de Paris-Orleans (PO)—and used without 
success in four engagements during the Siege of Paris. An 
interesting development was that the gun-train was always 
accompanied by an armored breakdown train so that any 
enemy damage to the line could be quickly repaired. 

The British, meanwhile, steadily developed their ideas and 
finally put them to use during the Egyptian and Sudan 
campaigns of the 1880s. An armored train was built to help 
in the 1882 defense of Alexandria and was stated in the 


<1 By World War Il, armored trains—although not in widespread use—had become a formidably designed and equipped 
weapon of war, as this German example shows. Below and following pages: the composition of a typical 1939-45 
armored train. The engine was always sandwiched between other rolling stock to minimize damage from attack, 
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ut the performance of armored trains during the 


4 
s See, 
The future British Prime Minister, Winston Churchill, was scathing abou 


Boer War — perhaps because the Boers ambushed this one and captured him. 


assured. The armored train was the obvious means of 
patrolling these lines. They escorted convoys of troop trains, 
gave cover to repair parties, patrolled vulnerable stretches 
of line and, more than once, came to the rescue of be- 
leaquered camps or stations. 

Slowly, a sensible control system was established. A train, 
or trains, could be asked for by a commanding officer in 
need, When in his area it came under his general command 
but he could not break up its ‘garrison’ or use it for his 
private purpose. An Assistant Director of Armoured Trains at 
GHQ had overall control and could reclaim the train when he 
felt it would be of greater use elsewhere. The trains them- 
selves were much improved, and eventually reached a total 
of over 20. In many ways, this was the most sophisticated 
development of the armored train. 

It was virtually a fortress on wheels, flying the Union Jack 
and under the command of a regular officer. Its personnel 
comprised roughly a platoon of infantry, one or two Royal 
Artillery gun-detachments, and a Royal Engineer detach- 


account the lessons of the previous campaigns. At first they 
simply comprised a locomotive covered with metal sheeting 
between two lightly armored bogie wagons and carrying 
nothing heavier than Maxim machine-guns with a very 
restricted arc of fire. The only other firepower was provided 
by an escort of about 20 riflemen in a truck provided with 
loopholes, Therefore, the train was very vulnerable even to 
the 1pdr pom-poms with which the Boer Commandos were 
usually equipped. The inclusion of a 1pdr OF gun on a 
pedestal mounting did little to offset this disadvantage. 
Officers commanding these trains had little idea of their use 
and employed them alternatively as private conveyances or 
sent them unsupported on long scouting missions into 
enemy territory, For these reasons the armored trains were 
at times looked on with disfavor but their promoters 
persevered and soon had the satisfaction of seeing their 
usefulness recognized. 

In the !ater stages of the war there were over 4,000 miles 
of strategic railway to be kept open if supply was to be 
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Soldiers of the Red Guard (formed after the Russian Revolution of October 1917 and composed of workers and peasants) 


man an armored train defending the approaches to Tsaritsyn (Stalingrad) in 1918. 


protect its occupants from plunging fire. It was manned 
by an infantry section. 

3 Two or three armored four-wheeled vans to act as 
ammunition stores, living quarters, telegraph office and 
searchlight carriers. The officer commanding the trains 
had his HQ in the telegraph van and was in communica- 
tion with the other vehicles by an internal circuit. 

4 The locomotive—comprehensively armored with sheet 
metal 

5 A water tank. 

6 An armored gun truck usually mounting a 12pdr QF gun. 
Early patterns were modified from bogie trucks and had 
twin 12pdrs mounted in opposite corners and firing from 
casements; later ones had a single gun in a revolving 
barbette on top of a low armored casing. 


ment who actually worked and serviced the monster. It 

included two locomotive crews, a permanent-way section 

‘skilled in railway repairing work and in re-setting derailed 

engines and trucks’, and several signallers and telegraphists. 

In many ways the train resembled a ship, maneuvering as a 

unit and communicating with other forces either through 

the railway telegraph or by flag semaphore. 
Composition of individual trains varied but a typical late- 
pattern one comprised, reading from front to rear: 

1 An open low sided bogie wagon, loaded with railway 
stores (rails and sleepers). This was pushed ahead of the 
train and gave some protection in case of amine or a break 
in the track. 

2 An armored bogie vehicle equipped with Maxims and/or 
a 1pdr pom-pom and fitted with an armored roof to 
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Imparial War Museum 


In the summer of 1940, German invasion of Britain seemed a 
question of ‘when’ rather than ‘if’. Hastily constructed 
armored trains like this patrolled the line along the 
vulnerable east coast of England. 

t> Part of a Russian armored train of World War ll. It had 
been well-strated. Note the damaged turrets. Even the 
engine is peppered with holes. 


traditional manner, of an armored locomotive sandwiched 
between two or three gun-trucks, But the Russian trains 
were far more comprehensively armored than before— 
being steel-clad box-cars with light guns in revolving 
domes, There is no information as to their success or other- 
wise. 

On the Western Front, trench warfare gave little scope 
for armored trains, although both sides built up extensive 
rail systems for forward supply and made some use of heavy 
rail-borne artillery. The British and French, in particular, 
employed armored narrow-gauge tractors on their networks 
of 60cm (1ft 114in) gauge light railways. These penetrated 
nearly to the front lines, Trains bringing up supplies were 


7 Another armored bogie truck, complete with Maxims and 
rifle section. 

It can be seen that the train was quite an effective fighting 
unit in its own right. When combined with other trains or 
with an army column, it became a formidable weapon 
indeed. As their usefulness became recognized trains were 
also used offensively—working as flank guards to a column 
or even intercepting enemy forces which were driven onto 
their guns by infantry acting as ‘beaters’. On one famous 
occasion Free State General Christian De Wet encountered 
no fewer than four trains working in concert while he was 
trying to cross the line. Suffering heavy casualties he was 
forced to abandon all his guns and baggage. 

The logical outcome, achieved in the later stages of the 
War, was the combination of armored trains and railborne 
artillery. Two Gin naval guns were fitted to bogie wagons 
and sometimes accompanied trains on an expedition or 
were left by them under cover of darkness at a station which 
was expecting to be attacked—a nasty surprise for the 
attackers. The guns were fully traversable and their wagons 
were equipped with stabilizers. A 9.2in naval gun was also 
mounted on a special wagon but never fired in anger, 

The Boer War also saw the revival of the American Civil 
War idea of an armored wagon for protecting ordinary trains. 
There were never enough armored trains, so the authorities 
produced a sort of ‘do-it-yourself’ armored wagon kit. It 
consisted of a standard bogie wagon protected by lengths 
of rail in clips to a height of 5ft. One rail each side was 
missing to provide a continuous firing slit. Sleeper- 
mountings were provided at each end for Maxims—the 
whole being covered by a canvas awning. The wagon had 
the dual advantage of being quick to build and of carrying 
in its armor the materials needed to repair track breaks. It 
was not recommended for use in hilly country, however, 
since there was no protection against plunging fire. 

The Boer War was in many ways ideal for armored train 
use. Tanks and motor vehicles had not been developed, 
there was need to patrol long distances and, in general, the 
enemy had few heavy weapons of sufficient mobility. 

By 1914, conditions had radically altered. Armored trains 
played a comparatively minor part in World War | where they 
were used mainly at the Austro-Russian Front. There was 
little mechanization and railways were the most practical 
means of travelling over long distances. There both Austrians 
and Russians used one or two trains each, composed, in the 
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dubious ventures. Typically, the trains Were small, com- 
prising a branch line tank locomotive and an HQ van 
sandwiched between two open-topped armor-plated goods 
wagons. Nothing much heavier than a light AA gun was 
mounted, the ‘armor’ being mild steel boilerplate. But the 


trains were at least better than nothing and served to . 


increase morale. 

One was even smaller than the rest. The battalion CO 
responsible for patrolling the Dungeness Peninsula in Kent 
realized that the 15in (38cm) gauge Romney, Hythe and 
Dymchurch Railway ran parallel to most of his front only a 
few hundred yards from the sea. It was clearly a useful 
lateral communications link—albeit a miniature one—and 
he requisitioned it forthwith. He had an armored train built 
consisting of one of the line’s 4-8-2 steam locomotives 
armored with boilerplate and coupled between two bogie 
hopper wagons strengthened with steel and concrete. It 
was armed with four light MGs and two Boys AT rifles. 
Fortunately, none of the British trains was ever required to 
repulse a full-scale invasion! 

On the Continent the main use of armored trains was 


likely to be shelled, so some measure of protection was 
necessary. The French used long box-like bogie petrol- 
electric tractors. At least some of these were captured and 
then recaptured—being blazoned for publicity purposes as 
‘a German Armoured Train’. The British also had petrol- 
electric tractors with de-mountable armor and converted 
some of their Simplex machines to resemble miniature tanks 
on rails—but without the guns. The Americans got no 
further than the prototype stage and the Germans seem not 
to have been interested. 

Armoured train development languished until World War 
Il. Britain was once more threatened with invasion and 
urgently needed to strengthen inadequate defenses. With 
motor transport in short supply, the authorities remembered 
the coastal railways and several light armored trains were 
improvised in railway workshops and sent off to patrol 
vulnerable stretches of the coast. 

The original proponents of 1859 and 1874 would probably 
have been disgusted. Their proposals for mobile fortresses 
were entirely ignored—probably because the few heavy 
field guns available were too valuable to be tied up in such 
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